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T IS an undisputed fact that boilers ex- 
| plode for want of sufficient strength to 

withstand the pressures carried. 

The trouble may be due to faulty design 
or poor workmanship in the original con- 
struction, though more frequently the weak- 
ening is due to unequal expansion and con- 
traction, to corrosion or to improper repairs. 

Should any part of a boiler become suffi- 
ciently weakened and rupture occur, the 
steam pressure will be suddenly reduced and 
release the energy stored up in the water. 
The large volume of water, thus relieved of 
pressure, will instantly flash into steam, the 
sudden shock causing a further opening of the 
rent and producing destructive results. 

The fracture will not always follow the 
path of structural weakness, for new 
forces are set up when the above shock occurs 
and it is almost impossible to predict the 
line of failure. 


It is estimated that 
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It is thus seen that the extent of an explo- 
sion depends not so much upon the amount 
of steam contained in the boiler as to the 
amount of hot water ready to flash into steam. 

In this fact lies the greater safety of the 
water-tube boiler over that of the fire tube. 

All boilers if not properly cared for are 
liable to explode. 

Due to the effects of unequal expansion and 
contraction and perhaps causes beyond the 
control of the engineer, the plates are liable 
to become weakened to such an extent that 
the affected portion has to be removed and a 
patch substituted. 

Here is where special care and skill should 
be employed. 

For more boiler explosions have been caused 
by improperly applied repairs than from de- 
jects in original design. 

An engineer owes it to the public, and to 
himself, to thoroughly 
understand the opera- 
tion of his boiler and 
how to properly make 
repairs. 





While boilermakers 
should always be em- 
ployed to make the 
repairs, the engineer 
should be in a position 
to judge the quality of 
their work; for after 
all, he is the one to 
whom all responsibility 
is attached 

Read the article in 
this issue on patching 
boilers. It will be 
time well spent. 
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Raising Water by Its Own Energy 


The principal consideration affecting 
the design of the new power station of 
the Hanford Irrigation and Power Cum- 
pany at Priests rapids, Wash., was that 
of the extreme variation between low- 
water and flood level, the minimum head 
being 18 feet and the maximum 27 feet. 
In order to place the generator and 
electrical apparatus above the highest 
flood water, vertical triplex units were 
adopted. By choosing a triplex turbine, 
sufficient speed was obtained for direct 
connection to the generators. 


The voltage generated in the main 
power station is stepped up by trans- 
formers and the power is transmitted 16 
miles to a pumping station down the river, 
where induction-motor-driven single-stage 
centrifugal pumps deliver the water from 
the river up into the irrigating ditches. 
This pumping station is built for four 
pumping units, two of which are now in- 
stalled and in operation. The total power 
at Priests rapids will permit of the in- 
stallation of several other pumping sub- 
stations at some future time, located as 
required by the demand for irrigating 
water. 

The inception and successful develop- 
ment of this project is an important event 
both from an engineering and economic 
standpoint, illustrating as it does the en- 
tire feasibility of reclaiming for cultiva- 
tion, lands heretofore undeveloped on 


By Simpson Rice 








New plant recently installed 
by the Hanjford Irrigation 
and Power Company at 
Priests rapids, Wash, 
will eventually have capac- 
ity of 2600 horsepower. 
One 1300-horsepower hy- 
draulic turbine of vertical 
triplex type is now installed 
to operate under normal 
head of 18 feet and at a 
speed of 150 revolutions per 
minute. This plant will 
furnish current to pumping 
station 16 miles down the 
river, equipped with two 
450-horsepower induction 
motors driving single-stage 
centrijugal pumps, capable 
of delivering 624 cubic feet 
of water per second against 
a total head of 50 feet jor 
irrigation purposes. 





























Fic. 1. PowER HOUSE FROM CANAL SIDE 


account of lack of water, available for ir- 
rigation by a gravity system. 

The power station is located near the 
town of Kennewick, Wash., on _ the 
Columbia river, about 20 miles from the 
Oregon State line. The river, in this 


section, flows in a southeasterly direction - 


for some miles and then makes a wide 
sweep to the south and west, which di- 
rection it follows till it reaches the Pacific 


ocean. At the point where the Hanford 
company’s plant is located, the river 


forms what are known as Priests rapids. 


By means of a dam, reservoir and canal, 
protected from the river by a retaining 
wall and embankment, provision was 
made for an ultimate development of 
9800 horsepower from a minimum head 
of 18 feet. The present power station is 
designed for a normal capacity of 2600 


horsepower with one unit of 1300 horse. 
power already installed. 


GENERAL LAYOUT 


The dam was built across the southern 
channel of the river, through which at 
low water there is a flow of about 12.000 
cubic feet per second. A short distance 
above the dam, an intake 140 feet wide 
and 700 feet long connects the river with 
a natural lagoon and uses part of the 
water backed up by the dam. This lagoon 
is from 1 to 7 feet deep at low water 
and three-quarters of a mile long. At 
its eastern end, a canal 67 feet wide and 
about a mile in length carries the water 
to the power-house intake. Gates were 
installed at the junction of the lagoon 
and the canal to regulate the supply of 
water and a retaining wall and embank- 
ment were built from the dam along the 
lagoon and the canal to afford protection 
from the river. 

The canal head gates are made up of 
ten gates of the butterfly type and one 
pad gate. Each of the butterfly gates is 
18 feet long with a vertical depth of seven 
feet, measured from the canal bottom. 
The gates swing on a horizontal shaft 
and are operated by means of continuous 
cables attached to a windlass. 


PowER HousE 


The power house is of reinforced con- 
crete, resting on bed rock and is about 
67 feet square at the foundation. Owing 
to the extreme fluctuations of the level 
of the river, it was necessary to place 
the generator floor 58 feet above the 
lower draft floor. Fig. 1 shows an ex- 
terior view taken from the canal side. 
An idea of the general design and con- 
struction may be had from the plan and 
sectional view, Figs. 2 and 3. 


HYDRAULIC APPARATUS 


The main turbine unit is of the vertical 
triplex type, designed to run at 150 revo- 
lutions per minute under a normal head 
of 18 feet with a total variation in head 
from 16 to 27 feet. The arrangement, 
as shown in Fig. 3, consists of a twin 
center-discharge turbine mounted on the 
same shaft above a single turbine. The 
twin turbine runners discharge into a 
cast-iron center-discharge casing which 
is rigidly connected by column construc- 
tion to the lower single turbine. The 
runners are of cast iron and each de- 
velops 33314 brake horsepower or a total 
of 1000 brake horsepower under the con- 
ditions mentioned. 

The characteristics of these runners 
enable normal speed to be maintained 
under a reduction of normal head with 
but slight loss in efficiency, thus | aking 
them particularly desirable for variable 
head propositions. The followi! effi- 
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ciencies were guaranteed under normal 
operating conditions: Full gate, 80 per 
cent.; three-quarter gate, 82 per cent.; 
one-alf gate, 78 per cent. 

The turbine gates are of the swivel 


Tail Race a 
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der gates is low, except in wide open 
positions, due to excessive hydraulic dis- 
turbances, eddies, etc. With the use of 
swivel gates, the increase or decrease 
in power resulting from opening or clos- 
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Fic. 2. PLAN OF GENERATOR FLOOR 


type, operated through governor shafts. 
This type of gate, sometimes known as 
the “wicket type,” is considered far more 
efficient than any other type. Its ad- 
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ing the gates occurs uniformly through- 
out the stroke, from wide open to closed 
positions, which characteristic is necessary 
for uniformly sensitive regulation from 
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Fic. 3. TRANSVERSE SECTION B-B oF PowER HOUSE 


tar 

Vantages over the ordinary cylinder types 
are as follows: Swivel gates give good 
ficiency with both small and large gate 
openin while the efficiency of cylin- 


no load to full load. With the cylinder 
type, a considerable closing of the gates 
from wide open position is necessary be- 
fore any reduction in power is effected. 
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Moreover, at very small gate openings 
(required for friction load) the friction 
eddies of the water are so great passing 
through the gates that no power whatever 
is developed in the wheel. This, of 
course, results in poor regulation at full 
gate and friction-load openings. The gov- 
ernor supplied with the main unit is of 
the standard Allis-Chalmers oil-pressure 
type and is shown in Fig. 4. This 
governor operates with great quickness 
and holds the speed variation, due to- 
ordinary load fluctuations, within the most 














Fic. 4. TURBINE GOVERNOR 


narrow limits; yet it is safe from hunting 
or overtravel even under the most diffi- 
cult operating conditions. 

The thrust bearings furnished with both 
generator and exciter turbines are of the 
standard oil-bath self-contained type and 
are located on the intermediate trust- 
bearing floor. 

Three babbitt-lined steady bearings 
are supplied for the turbine shaft; one 
above the lower turbine, another just 
above the top turbine and the third under- 
neath the thrust bearing. This last bear- 
ing is supported by the bulkhead carry- 
ing the thrust bearing. 

The concrete draft tubes are designed 
to lead the water from the center-dis- 
charge casing and lower runner with uni- 
formly decreasing velocity and minimum 
hydraulic disturbance to the tail race, 
thus abstracting the maximum practic- 
able amount of kinetic energy. 

A vertical, single-runner, open-flume, 
direct-connected exciter turbine designed 
for 225 revolutions per minute and 100 
brake horsepower at 21-foot head is part 
of the installation. The runner is of iron, 
cast in one solid piece. The swivel gates, 
steady bearing, thrust bearing and gov- 
ernor are similar in design to those for 
the main unit. 
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The flume head gates are so con- 
structed as to insure maximum reliability 
and ease of operation. The main turbine 
gate is double and each gate is made in 
two parts constructed of 9x9'%4-inch tim- 
bers. The hoisting gear is attached to 
the lower outside section and thus ob- 
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Discharge gates are supplied with the 
generator and exciter turbines. The gate 
for the main unit is made in two separate 
sections, controlled by separate hoisting 
devices, and is constructed of 10'%4x10%- 
inch timbers rigidly reinforced with angle 
irons and sliding in steel frames. The 








Fic. 5. 


INDUCTION MOTOR IN PUMPING STATION 





Fic, 6. SWITCHBOARD IN POWER HOUSE 


viates the necessity of a large and heavy 
hoisting device. When the gates are 
opened, the lower. leaf is raised just to 
the point where the angle iron near the 
bottom engages the lower edge of the 
upper leaf; see Fig. 3. The water is 
thus bypassed under the gate, relieving 
the pressure so that both sections can 
be easily raised to the wide open position. 
The gates move in steel guides and are 
provided with iron slides which offer 
less friction and prevent wearing. 

Each gate has two racks which are 
operated by a handwheel and shaft, on 
which are two worm gears which engage 
with gears and pinions meshing with the 
tacks. The top timber of the lower sec- 


tion and bottom timber of the upper sec- ° 


tion are cut at an angle as shown, to 
make a water-tight joint at the upper 
edge of the gates. 

The exciter unit is also supplied with 
a head gate, constructed of heavy tim- 
bers reinforced with angle irons, and 
sliding in a steel frame. The hoisting 
device consists of a worm gear operat- 
ing the rack pinion through gearing by 
means of a handwheel and shaft. 
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discharge gates make it possible to 
out the turbine flumes for insp 
when so desired. 


imp 
tion 


ELECTRICAL APPARATUS 


The electrical power is supplied b. one 
900-kilowatt, three-phase €0-cycle. re. 
volving-field generator direct coniected 
to the turbine and running at 150 revolu- 
tions per minute. 

The stator yoke of the generator 
cast iron, with a special cast-iron base, 
in which the laminated steel armature 
core is rigidly mounted. A spider shown 
in Fig. 5 is bolted to the top of the 
stator, and carries the upper steady bear- 
ings and field collector rings. 

The rotor is of the “umbrella” con- 
struction especially designed to  with- 
stand the stresses due to its large diam- 
eter and _ horizontal position. It is 
mounted on a short shaft coupled to the 
turbine shaft above the thrust bearing. 

The exciter generator is a 60-kilowatt, 
120-volt, 500-ampere, direct-current ma- 


is of 





Fic. 7. 22,000-2200-voLT TRANSFORMERS 
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Fic. 8. MOTOR AND TRANSFORMER ROOM IN PUMPING STATION 


hoisting rigs and racks are of the same 
general design as those used for the head 
gates. The discharge gate for the exciter 
unit is of similar construction. These 


chine running at 225 revolutions per mif- 


ute and direct connected to the single 
vertical turbine previously described. This 
generator is compound wound ;o as 














| min- 
single 
. This 
as to 


May 24, 1910. 


yiaintain the voltage constant at 120 volts 
from no load to full load, and is capable 
of carrying momentary overloads of 75 
per cent. without flashing or serious 
sparking. 

A 60-kilowatt, 120-volt, 500-ampere, 
direct-current generator is direct con- 
nected to a three-phase, 60-cycle, 2200- 
volt, 85-horsepower induction motor. 
This unit is located on the generator floor 
of the station and may be used in place 
of the turbine-driven exciter if so desired. 
The adoption of this set instead of a 
second turbine-driven exciter resulted in 
a considerable saving of space. 

The switchboard shown in Fig. 6, con- 
sists of six panels: One generator panel, 
two exciter panels, one induction-motor 
panel, one transformer panel and one 
outgoing-line panel. All instruments and 
apparatus necessary are provided for 
each panel, including oil switches and 
remote control for the 22,000-volt line. 

Three 400-kilovolt-ampere, oil-filled, 
water-cooled, 2200- to 22,000-volt trans- 
formers are provided for stepping up the 
voltage for the tranmission line to the 
pumping station. The transformers are 
located back of the switchboard in com- 
partments separated by concrete parti- 
tions as shown in Fig. 7. Space is al- 
lowed for three more transformers of the 
same capacity, which will be installed 
when the second generating unit is put 
in. These transformers are capable of 
carrying a 50 per cent. overload continu- 
ously for 20 minutes without injury and 
can safely carry 25 per cent. overload for 
two hours. 

The 2200-volt oil switches mentioned 
are located on the intermediate, or thrust- 
bearing floor, together with the low-ten- 
sion 2200-volt busbars. All of the low- 
tension wiring is concealed and is carried 
in fiber conduits. 


TRANSMISSION LINE 


The pole line connecting the power 
house to the pumping station is 16 miles 
long. The poles are of cedar, 40 feet 
in hight, spaced 142 feet apart, and 
guyed with galvanized wire wherever 
necessary. 

The three-phase current at 22,000 volts 
is carried over No. 4 Brown & Sharpe, 
hard-drawn copper wires placed 54 inches 
apart in the form of an isosceles triangle. 
The line is transposed once every mile 
for the benefit of the telephone wires 
connecting the power house and pumping 
Station, which are carried on the same 
poles. The telephone wires are transposed 
every ten poles. 


PUMPING STATION 


The design and arrangement of the 
Pumping station is shown in Figs. 8 and 
9. It is built along the same general 
lines as the power station, both the sub- 
Structure and superstructure being of re- 


intoreed concrete. The foundations rest 
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on bed rock and are built high enough to 
place the main motor floor above the 
highest flood level of the river. The sta- 
tion is 25 feet wide by about 32 feet long 
and is built with provision for two more 
pumping units of the same general de- 
sign as those now installed but with a 
higher head capacity. 

The intake tunnel is built of concrete 
and extends about 300 feet out into the 
river to a point where the intake crib is 
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There are three 400-kilovolt-ampere, 
60-cycle, three-phase, 22,000- to 2200-volt 
transformers installed in the pumping 
station of the same design as those in 
the power house. 

The switchboard and transformers are 
located on the upper floor with the main 
pump motors. The high-tension, 22,000- 
volt busbars are supported by insulators 
on the wall back of the switchboard and 
the 22,000-volt oil switches are also car- 
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Fic. 9. LONGITUDINAL SECTION OF PUMPING STATION 


below the lowest water level of the river. 
The tunnel is 5 feet in hight and of vary- 
ing cross-section. 


PUMP-HOUSE ELECTRICAL APPARATUS 


The main centrifugal pumps are driven 
by two 450-horsepower, three-phase, 60- 
cycle, induction motors running at 175 
revolutions per minute and wound for 
2200 volts. The rotors are of the 
“squirrel-cage” type, and are provided 
with polyphase windings adapted to the 
insertion of resistance for starting under 
load or for speed regulation. 


The switchboard is of black enameled 
slate mounted upon a steel frame, and 
consists of two motor panels, one line 
panel, one lighting panel and one trans- 
former panel. The oil switch operating 
the 22,000-volt line is similar to that 
installed in the main power station, as 
are also the mechanically operated, re- 
mote-control, 2200-volt, oil switches, 
choke coils, etc. 


ried on brackets fastened to the center 
concrete partition. Lightning arresters 
are inserted in the high-tension line be- 
fore connecting to the oil switches. 


HypDRAULIC APPARATUS IN PUMPING 
STATION 


The two centrifugal pumps are of the 
single-stage, vertical, direct-connected 
type, designed to deliver 62'% cubic feet 
of water per second against a total head 
of 50 feet. Self-alining thrust bearings, 
carrying the weight of the revolving 
parts, are supported on I-beams above 
the pump casings. An efficiency of 65 
per cent. is guaranteed for the operation 
of these pumps. 

Thirty-inch sluice gates are placed at 
the suction inlet of each pump with an 
operating valve stem extended up to floor 
stands and handwheels on the intermedi- 
ate floor. Thirty-inch discharge valves 
are bolted to the discharge casings of 
the pump with the valve stems also ex- 
tended up to the intermediate floor. 
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A vertical-shaft, motor-driven, cen- 
trifugal bilge pump (see Fig. 9) similar 
to that in the power house, is located 
over the intake tunnel on the basement 
floor and is used both for emptying the 
intake tunnel and for priming the main 
pumps. A small pump of similar design 
and driven by a belt from the bilge-pump 
shaft furnishes cooling water for the 
transformers. 

The installation of the hydraulic and 
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electrical apparatus in the power house 
and pumping station is worthy of special 
notice in view of the rapidity with which 
the work was done and the lack of in- 
terruption in the service after the units 
were first put into commercial operation. 

As the two stations are located about 
80 miles from the nearest railroad and 
125 miles from a machine shop, it was 
necessary for the construction force to 
rely wholly upon the tools they could 
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carry with them, for installing the a; 
paratus and repairing any damage i:- 
curred in transportation. 

The apparatus was transferred from 
the cars to a steamboat at Kennewick, 
and carried up the Columbia river to 
point as near to the work as could be 
reached and was then hauled by mule 
teams to the pumping station and power 
plant over roads which are none too good 
at the best. 








Applying 


A boiler is patched because a certain 
part has deteriorated to the extent that 
economy in the generation of steam is 
impossible, or to such an extent that the 
boiler cannot be safely operated. If a 
return-tubular boiler is allowed to be- 
come full of loose mud or scale, or 
if oil, grease, etc., are allowed to get into 
the boiler, the shell will sooner or later 
bulge, as shown in Fig. 1. 

Such deformation of the plate is a sign 
that it has been overheated, the internal 
pressure having forced it from _ its 
natural position. If permitted it will con- 
tinue to thus force it until the plate is 
stretched to the point of rupture, though 
a boiler explosion does not necessarily 
follow. The overheating is due to foreign 
substances (contained to a greater or less 
degree in nearly all waters) adhering to 
the shell or other heating surface and 
hindering the generation of steam. 

As long as the plate on one side is 
directly in contact with the water, it will 
never become overheated. But when 
foreign substances attach themselves to 
the sheet, it is then only indirectly cooled 
by the water, and the thicker the scale, 
the easier for overheating to take place. 
Though the temperature of the fire may 















Patches to Boilers 


By H. S. Jeffery 








When scale or oil is al- 
lowed to accumulate in a 
boiler and become baked, 
at not only lessens the trans- 
mission of heat through the 
plates, but also often causes 
them to become overheated 
and bulge or crack. These 
defects are often of such a 
serious nature as to require 
the removal of the affected 
section and the substitution 
of a.patch. The most ap- 
proved methods of applying 
these patches are presented 
by the author. 























small, the plate may be set back to its 
original form. To accomplish this it 
should be heated with some form of 
portable furnace and, while hot, forced 
back into place by the aid of sledges or 
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be as high as 2000 degrees, the plate, if 
clean and directly in contact with the 
water, will not bulge, unless it be im- 
properly designed. 

The area of the plate suffering from 
deformation may be large or small, with 
a tendency to grow if prompt action is 
not taken to remove the foreign sub- 
stances. If these foreign substances are 
removed in time and the deformation is 
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Fic. 1. BULGED PLATE, 


DUE TO OVERHEATING 


jacks. Care should be taken to work the 
bulge back gradually, and never drive the 
center or lowest point first. It is best 
to nurse the plate back instead of driving 
it with heavy blows, as the latter method 
is apt to leave the surface indented with 
more or less uneven spots. 

Should the deformation of the sheet 
be such as to require the bulge to be 
cut out, or if a lamination such as shown 


in Fig. 2 occurs and necessitates the re- 
moval of the defective part, then a patch 
must be resorted to. This, however, is 
on the assumption that the patch re- 
quired is of reasonable size. The de- 
fective plate should never be cut so as 
to leave a hole with square corners as A, 
Fig. 3. If it be a small patch, the 
corners should have a radius of at least 
2 inches, although 6 inches is preferable, 
and the width B should be kept to a 
minimum. 
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Fic. 2. LAMINATION OF PLATE 


A patch as applied to a boiler has a 
single-riveted lap joint, and if the joint 
be in the longitudinal plane, its efficiency 
should be equal to that of the riveted 
joint of the shell, which governs the al- 
lowable working pressure. The boiler 
may be constructed with a riveted joint 
of high efficiency—say, an 85 per cent. 
triple-riveted double-strapped butt joint 
—yet patched in such a manner that the 
efficiency will be cut from 85 per cent. 
to about 50 per cent., carrying with it, of 
course, a corresponding reduction in al- 
lowable pressure. If the width of the 
patch is considerable—say 24 inches—it 
is better to cut the hole the shape shown 
at C, Fig. 3. A diagonally riveted joint 
permits a greater working pressure, as 
the force acting on it is less than the 
force acting on a similar joint in the 
longitudinal plane. It is well to bear in 
mind that the force acting on the longi- 
tudinal plane is twice as great as the 
force acting on the transverse plane. 
This briefly explains why a single-riveted 
lap joint is permissible for the girth seam 
and not for the longitudinal seam 


INSIDE AND OUTSIDE PATCHES 


Although some boilermakers and engi- 
neers hold that it is immaterial whether 
the patch is applied on the outsid> of 
the boiler, as shown at B, Fig. 4. on 
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Fic. 3. SHAPE OF HOLES 


the inside as shown at A, the latter is 
generally accepted to be the better prac- 
tice, for it affords no recess for the col- 
lection of foreign substances as is the 
case when the patch is applied on the 
outside. 

To apply the patch on the inside, some 
means must be provided to get the patch 
within the boiler. Many boilers have no 
manhole below the tubes, and, more- 
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Fic. 5. RIVET WITH CONICAL HEAD 


over, the patch is often too large to pass 
through the manhole, which according to 
the generally adopted standard, is not 
greater than 12 inches in width and 16 
inches in length. Hence, when cutting 
out the defective part of a sheet, it must 
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Fic. 6. OvAL RIVET WITH COUNTERSUNK 
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be seen to that the shape of the hole is 
such as to readily allow the patch to 
Pass through. This means that the hole 
cannot be cut round, and in some in- 
Stances cannot be made square; that is, 


the length and width cannot be made the 
Same, 


The patch should be riveted to the 
Shell; and never applied with patch 
bolis, unless it is utterly impossible to 
emp oy rivets. 


Should there be a man- 
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hole below the tubes, a man can easily 
enter the boiler and hold on to the rivets, 
or, as some term the operation, “buck- 
ing up the rivets.” The patch, however, 
may be of such a shape as to necessitate 
the removal of some of the tubes in 
order to permit the “holder-on” to place 
the dolly-bar on the rivets. Every tubular 
boiler, if not fitted with a manhole be- 
low the tubes, should at least have a 
handhole, and through this handhole a 
holding-on bar with a long handle can 
be employed to hold the rivets. 

A patch so located that the flames 
and hot gases are constantly in contact 
with it, is liable to have its seam leak 
to a greater or less degree, because the 
high temperature on one side causes the 
lap that is directly in contact with the 
flame to become hotter than the other 
lap that is in contact with the water. 
Referring to Fig. 5, with the lap A not 
directly in contact with the water, if the 
distance from the center of the rivet hole 
to the edge of the plate is made too great 
the plate will crack from the rivet hole 
to the edge of the sheet. These are 
termed “fire cracks” and are caused by 
strains due to overheating. Sometimes, 
however, they can be closed by using a 
calking tool called a fuller. 


FIRE CRACKS 


It is not advisable to have the rivet 
heads, which are exposed to the flames, 
of excessive size. If the rivets are hand 
driven, as is usually the case when the 
work is done outside the boiler shop, the 
holes should be slightly chamfered, and 
the rivet heads formed as shown at B, 
Fig. 5. Another good method is to counter- 
sink the holes and install the rivets with 
oval heads, as shown in Fig 6. 


The main object is to have as little as 
possible of the rivet head, also the plate, 
removed from contact with the water. 
The less the plate is only indirectly cooled 
by the water, the less will be the trouble 
with fire cracks and leaky seams. When 
a patch is applied on the outside of a 
boiler, it is calked to the shell plate; or 
if applied on the inside, the shell plate 
is calked to the patch, little or nothing 
being gained by calking both the inside 
and the outside. The calking should be 
done with a round-nosed fuller; never 
use white lead, tar paper, etc., between 
the patch and shell plate. 

Fire cracks do not always give trouble. 
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INSIDE AND OUTSIDE PATCHES 





Many engineers, when they find that the 
shell sheet has cracked from the rivet 
hole to the edge of the plate, become 
greatly alarmed, but their fears are 
hardly well founded. However, should 
the shell sheet crack the reverse way, 
that is, into the'solid plate, then prompt 
attention should be given. 

Should the plate crack, and calking 
not stop the leak, the plate may be cut 
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Fic. 7. SURPLUS MATERIAL REMOVED FROM 
PLATE 


out, as shown in Fig. 7. This is done by 
merely removing the surplus material, 
though sufficient material must be left 
to prevent the plate from crushing or 
shearing in front of the rivet. It is the 
practice to cut the plate as shown, only 
where necessary, which is seldom in more 
than three or four places. 

Fire cracks may also be repaired by 
cutting out and renewing the rivets, and 
countersinking the holes in an eccentric 
shape, as shown in Fig. 8. In this meth- 
od the plate is beveled off so as to 

A 
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Section at A-A 
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A 
Fic. 8. HOLES COUNTERSUNK ECCEN- 
TRICALLY 


reduce to a minimum the amount of 
metal which is only indirectly cooled by 
the water. Owing to the shape of the 
countersink, the operation is done by 
hand with a sharp flat chisel and hammer. 
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“Bricks” for the Boiler Inspector 


Bradley, the boiler inspector, got to 
the plant of Bildad & Sons at 9 o’clock on 
the morning of a cold Thanksgiving day 
to inspect the two 66-inch by 18-foot 
horizontal, tubular boilers. He had four 
more to do before 2 o’clock, and he was 
in a hurry to get finished and reach home. 
Of course, the boilers were not ready, 
and old Jenkins, the engineer, nursing 
a black pipe, was cursing in a weak and 
vapid way everything in sight, including 
all boiler inspectors. The fireman, a 
greenhorn, was a picture of dumbness 
as he perched on the coal pile awaiting 
vainly for orders. Bradley slipped into 
his overalls, grinned pleasantly at the 
fireman, while Jenkins discoursed on 
blowoff pipes clogged with scale and 
cursed with fervor steamfitters, boiler- 
makers and the public in general, and 
showed no disposition to get the boilers 
empty. 

Bradley started to do things. He saw 
at a glance that there were no dampers 
and that the ashpit doors were missing, 
hence, the boilers were cold. He ordered 
Olsen, the fireman, to clean out the com- 
bustion chambers as they were full, and 
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the fuel used was soft coal. He found 
that the boilers were fed through the 
blowoff pipes and that the city mains 
were connected thereto. In three minutes 
the blowoffs were clear and the water 
going out. Bradley then dropped in the 
top manhole plate, and Olsen passed up 
the hose. Jenkins, seeing this exhibition, 
retreated into the engine room, vowing 
with profane earnestness that he had 
enough packing to do to last out the rest 
of the day, and casually remarked that 
no red-haired boiler inspector could 
learn him anything about a boiler, or 
anything else on this “dashed” sphere, 
and he would be “blinked-blanked” if he 
could. At this outburst the fireman 
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Free advice is usually held 
m low esteem. Bradley, 
the boiler inspector, gave 
some with the result that, 
although vi was followed to 
good advantage, he nearly 
lost (2) his job. 




















grinned almost humanly, as Brad winked 
on receiving the information. The boilers 
were soon cold and ready for internal 
inspection. 

Bradley made the inspection, tested the 
steam gage, renewed the plug, and had 
Olsen clean the lower pipes to the water 
column. When all was done, Jenkins 


came into the boiler room and _ said, 
“Well, they 
they ?” 
Brad replied that he had seen worse 
and inquired why there was no damper. 
“Pll tell you,” said Jenkins, “Bildad 


are good boilers, ain’t 


anes 


MATTER WITH ME ABOUT THE $1400?” 


don’t pay me enough to improve things. 
I don’t do anything to fix the plant up 
till I get a raise. I have been here three 
months and he is the coldest ‘blank’ pro- 
position I have ever met. No sir, if he 
wants things fixed up, he will have to 
dig up more coin for me.” 

So Bradley went upstairs to find the 
watchman to let him out. When he 
reached the office he met Mr. Bildad, and 
being introduced by the watchman, the 
usual inquiries were made as to condi- 
tions, etc. Bradley politely informed Mr. 
Bildad on the subjects in question, but 
omitted any reference to Jenkins or the 
work required in getting the boilers 
ready. 


Just as he was about to leave, Bridley 
blandly inquired, “Do you own a coal 
mine, Mr. Bildad ?” 

Bildad flashed back, “No, why do you 
ask ?” 

“Why I see that you have no dampers 
on your boilers and no ashpit doors,” 
said Bradley. 

“What do you mean?” said Bildad, 
whose soul was wrapped up in paper- 
box machinery and in chasing dollars into 
a bank account. 

“Come down and I’ll show you,” said 
Bradley. 

Down they went, and Bradley laid out 
a place for a damper, explaining that 
when it was closed at 5 p.m. the heat 
could be held in the furnace so that 
steam could be gotten up to 70 or 80 
pounds pressure at 6:30 a.m. without 
any additional fuel being needed, and 
that heat could be stored up over Sun- 
day, as the brickwork would give out 
the heat it had absorbed in a manner 
similar to that in which a flywheel gives 
up the energy stored in it. He also 
pointed out the value of having ashpit 
doors, and concluded with the remark 
that the investment of a few dollars in 
the direction pointed out would result in 
a handsome saving for Mr. Bildad, as 
probably two tons of coal per day could 
be saved in this manner. 

Bildad asked Jenkins how much coal 
it took to get up steam in the morning. 
He was referred to the watchman for 
information, as Jenkins had other things 
to look after that were crowding him, and 
furthermore, he needed more help to 
handle the plant. 

Braldey excused himself and departed 
for Bilton’s, where Jones, the engineer, 
had the boilers in perfect readiness for 
inspection, and where conditions were 
the opposite of those at the Bildad out- 
fit. In the joy and pleasure of meeting 
a mechanic and a gentleman and of go- 
ing over the details of a fine plant, he 
speedily and completely forgot about the 
Bildad affair. 

Some 30 days later, a telephone mes- 
sage was received to the effect that 
Bradley was wanted at Bildad’s place. 
On Bradley’s arrival at the office, Bildad 
picked up a sheet of paper and informed 
Bradley that he had at once installed the 
dampers and ashpit doors and found that 
he was saving two tons of coal per day. 
This coal cost $2.35 per ton. Assuming 
a 300-day year, this would result in the 
saving of $1400 per year. The cost of 
the improvement had been 575. 

Fixing Bradley with a cold strc, Bil- 
dad remarked that in 10 years te sav- 


ing would amount to $14,000, »hereat 
Bradley grinned and remarked tat that 
indeed 


would be about right; for seldo’ 
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1 boiler inspector receive a bouget, 
bein: more accustomed to bricks. 
“Now,” said Bildad, “I find that you 
inspected my boilers a year ago and made 
no mention in your report of the fact that 
they had no dampers. I pay good 
money to your company for your ser- 
vices. and I am out $1400 because you 


does 
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did not do your full duty at that time. 
If I report this matter to your company, 
you will be out of a job. How do you 
propose to settle this matter with me 
about the $1400?” 

The bouquet had vanished, the bricks 
had materialized. Bradley smilingly ad- 
vised Bildad to sue his company, as he 
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really was their agent and that personally 
he felt that the best thing that he could 
do, as an inspector with a battered and 
damaged reputation, was to jump off the 
dock and terminate his miserable exist- 
ence. 

Say now, after all, do you really blame 
old Jenkins! 





—- 





Increasing Capacity of Steam Boilers 


The substance vf our article, “Heat 
Transmission into Boilers,” published in 
the June 29, 1909, issue of Power, can 
be summarized briefly as follows: 

The economy of steam boilers can be 
improved by making the gas passages 
smaller as compared to their length; that 
is, arranging the heating plates in such a 
way that the average distance of the 
hot-gas particles from the dry surface 
is short. In boilers already installed, the 
economy can be improved by making the 
gas passages longer, that is, by insert- 
ing baffles into the path of the gases in 
such a way as to put portions of the 
heating plates into series so that the same 
body of gas passes one portion of the 
heating plate after another. 

The capacity of any boiler can be in- 
creased by passing over the heating plates 
a larger weight of gases. The con- 
ductivity of the metal of the heating 
plates is so great that the plates them- 
selves will transmit any quantity of heat 
that the hot gases can impart to them. 

Recently, the high ability of the heat- 
ing plates to transmit heat, and the great 
possibilities of increasing by many times 
the present rate of working steam boilers 
have been much discussed. 

The purpose of this article is to in- 
vestigate the above suggested methods 
of increasing the economy and particular- 
ly the capacity of steam boilers and to 
find out how far such increases are prac- 
ticable. 

While it is true that the heating plate 
of a boiler can transmit many times the 
quantity of heat that it does at present, 
it should not be forgotten that the pass- 
age through the plate is only a short part 
of the whole path of the heat travel. A 
considerable part of this path has to be 
Passed over before the heat reaches the 
dry surface of the heating plate, and it 
is this portion of the path which will 
Present serious difficulties to the efforts 
to increase boiler capacity. In other 
words, the question is not how much 
heat the boiler plate can transmit but 
how much heat can be imparted to its 
dry surface. 

Another difficulty may be encountered 
in the generation of larger quantities of 
heat. To produce three or four times 
the weight of hot gases, three or four 
times ss much coal must be burned. There 


By Henry Kreisinger and 
Walter T. Ray 








The output of a borler de- 
pends upon the quantity of 
gases passing through it, 
other things being equal; 
by increasing the grate area 
and the velocity of the gases 
the steaming capacity is 
increased proportionately. 
It seems within the limit of 
practicability to double the 
grate area and the gas 
velocity without increasing 
the floor space required, 
and thus quadruple the 
present normal rate of 
steaming. 




















are many furnaces, particularly those 
of the hand-fired type, which waste much 
coal in imperfect combustion even at the 
present rate of working. 

The gases of combustion serve as the 
heat carrier. To bring more heat to the 
dry surface of the heating plate, more 
gases must be passed over it. Therefore, 
any proposition to increase the rate of 
working of steam boilers must include 
the problem of forcing the hot gases over 
the heating plates. To force a large 
quantity of hot gas through boilers as 
they are constructed at present will re- 
quire high pressures (drafts), and the 
latter must be still higher if the gas 
passages are made longer and smaller 
in cross-section for the purpose of ob- 
taining better economy. It will cost money 
to install fans to produce such high pres- 
sures and it may be found expensive 
to operate these fans, unless they, and 
the motors driving them, are made much 
more efficient than they are at present. 
It is, particularly, the cost of operation 
of these high-pressure fans that seems 
to set a limit to the high rate of working 
steam boilers). However, a_ thorough 
analysis of the problem will reveal that 
the limit is not so near as it may at first 
appear to be. 


Numerous experiments, reported in the 
United States Geological Survey bulletin 
No. 367, indicate that the power required 
to drive the fan increases approximately 
as the cube of the capacity of the boiler 
which the fan supplies with air. Thus, 
to double the capacity of a boiler the 
work of the fan must be increased not 
by 2, but by 2° or 8. 

This high rate of increase in the fan 
work is due to two causes: First, a larger 
weight and consequently larger volume 
of gas must be forced through the boiler; 
second, in order that a large weight of 
gas shall flow through the boiler, the 
pressure drop (draft) through it must 
be increased. The pressure drop increases 
approximately as the square of the 
weight of the gas to be pushed through 
the boiler. The work of the fan in- 
creases directly as the volume of gas 
and directly as the pressure against 
which the volume of gas is displaced. 

In Fig. 1 are given plotted data of a 
series of locomotive tests, showing how 
the “square” law of the pressure drop 
agrees with actual results. The data are 
taken from the United States Geological 
Survey bulletin No. 412. The total pres- 
sure drop between ash pan and smoke 
box for various outputs is plotted from 
14 locomotive-boiler tests. Four of the 
tests were made with small, round 
briquets, four with large, square briquets 
and six with run-of-mine coal. Each of 
the three fuels forms a curve of its own. 
The curves of the briquets are more re- 
liable because the run-of-mine coal con- 
tains a large quantity of slack, which, 
when using the high-pressure drops, was 
carried out of the furnace before it had 
time to burn, thus resulting in a loss of 
the potential heat of the fine coal.* 

Referring to the curve for the small 
briquets, when the total pressure drop 
was 2 inches of water, the boiler de- 
veloped about 365 horsepower. To double 
this capacity, or, to develop 730 horse- 
power, the pressure drop had to be in- 
creased to about 8.5 inches of water, 
which is a little more than 2° times the 
pressure drop required in the first case. 
Again, with a total pressure drop of 3 
inches the capacity developed by the 





*For more detailed description of 
tests see United States Geological 
Bulletin No, 412. 
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boiler was about 435 horsepower. To 
develop twice this capacity, or 870 horse- 
power, the total pressure drop had to be 
increased to about 12.2 inches of water, 
which is about 2° times that necessary 
for 435 horsepower. The curve for the 
large briquets shows a similar relation. 
This relation indicated by the curves 
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The product of the pressure drop and 
the volume of gases displaced is equal, 
or proportional to the work done by the 


‘fan. Since the first increases about as 


the square of the capacity, and the sec- 
ond directly as the capacity of the boiler, 
the work of the fan increases about as 
the cube of the capacity. 
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shows that the law of “squares” holds 
with fair accuracy for the capacity range 
which was covered by these tests, and 
that it is not at all a bad one to use in 
speculative calculation.+ 





+For further proof of this law see pave 


29 of the United States Geological Survey 
Bulletin No. 367. 


The work of the fan for single capa- 
city (capacity of 100 per cent.) can be 
expressed by the equation, 


Work = volume pressure; 
hence the work for double capacity (200 
pec cent.) is, 

Work = 2 < volume X< 2° X pressure 
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= 8 X volume X pressure 
and the work for triple capacity is. 

Work = 3 X volume X 3° X pressure 

= 27 X volume X pressure 

By the application of this approx! nate 
law of the rate of increase of volume and 
pressure, the work of the fan can be 
computed for any multiple capacity with 
reasonable accuracy. 

As a specific example let us take a 
battery of boilers which ordinarily de- 
velops 1000 horsepower. Let this bat- 
tery of boilers be operated by a fan which 
requires 10 mechanical horsepower to 
drive it. With present fan practice this 
figure would perhaps be considered low, 
and the operation of the fan would be 
considered economical. Assuming that 
the fan engine develops one mechanical 
horsepower on one boiler horsepower, the 
steam consumed by the engine will be 1 
per cent. of the total steam made. Sup- 
pose, now, that it is desired to double the 
capacity of this boiler battery. Accord- 
ing to the law of heat transmission this 
can be done by forcing a little over twice 
the weight of gases at the same tempera- 
ture through the battery. In order to do 
this the difference between the gas pres- 
sures at the ends of the boiler must be 
increased about four times; that is, if an 
exhaust fan is used the negative pres- 
sure in the uptake must be made four 
times what it was before, or, if a pres- 
sure fan is used the pressure in the ash- 
pit must be increased to four times what 
it was before, counting the pressure in 
both cases below or above that of the 
atmosphere. The work the fan would 
have to do in the case of double capacity 
would be, 


2 xX 2? x 10 horsepower = 80 
horsepower 


In a similar way, we find for triple capa- 
city of the battery the required fan power 
to be, 


3 xX 3 X 10 horsepower = 270 
horsepower 

Although the fan work in the case of 
single (100 per cent.) capacity of the 
battery may seem insignificant, it be- 
comes alarmingly large when the capa- 
city is tripled or quadrupled. It would 
seem that this increase in the rate of 
steam production could not be carried 
very far before most of the steam gen- 
erated in the boilers would have to be 
used for forcing the gases through the 
furnaces and boilers. 

Table 1 gives the fan work required 
for the multiple capacities, and other 
related items calculated from the pre- 
viously discussed “cube” law. 

According to the values given in the 
third vertical column, to have the boiler 
battery develop ten times the ordinary 
capacity the fan engine would have to 
be one thousand times as po. -rful as 
for the normal capacity. The las‘ vertical 
column shows that at the tenfo!d capa 
city, the fan engine would ynsume 
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nearly all of the steam the boilers would 
generate. If the steam consumption of 
the fan engine were 2 per cent. when the 
poilers are run at their normal rate, their 
capacity could not be raised above seven 
times the normal rating. 

It would seem that under such condi- 
tions it would not be practicable to in- 
crease the capacity of ordinary steam 
boilers more than three times, and that 
of boilers of improved efficiency possibly 
four times. 

The steam consumption, assumed above, 
of 1 per cent. of the total steam gen- 
erated may perhaps seem too low for 
the present inefficient fans and crude en- 
gines sometimes set to drive them. How- 
ever, for fans of better design, having 
a mechanical efficiency of 75 per cent., 
or more, and driven by more economical 
engines, the assumed consumption is 
more than high enough. It may surprise 
some readers to know that the mechan- 
ical efficiency of most of the fans used at 
present for draft purposes ranges be- 
tween 10 and 50 per cent., many prob- 
ably closer to 10 than to 50. 

It may be interesting to know the 
theoretical amount of work done by a fan 
in an ordinary case, that is, the work the 
fan really does by displacing the air 
against the pressure in forcing it through 
the boiler. Let us take the same hypo- 
thetical battery of boilers which, under 
normal conditions, develops 1000 boiler 
horsepower, and compute the useful work 
done by the fan. We shall assume that 
when the battery is operated at normal 
tate the pressure drop from the ashpits 
to the uptakes is 1 inch of water. Let 
us also assume that the coal burns with 
15 pounds of air per pound of dry coal, 
which would be considered a good per- 
formance. Further, let us assume that 
the equivalent evaporation per pound of 
dry coal is 10 pounds, which will make 
the overall efficiency of the boiler and 
furnace about 70 per cent. We get, then, 
the following figures for the battery of 


boilers when developing 1000 horse- 

power. 

Total, equivalent water evaporated 
eS are 34,500 Ib. 


Total dry coal consumed per hour, 
34,500 





a nr ea ea 3,450 lb. 
0 
Total weight of air delivered per hour 
RMU a cree scan hate a ita Jota Svar i 51,750 Ib. 
Total volume of air at 70° F. delivered 
, per hour equals.......... .....9 2,000 cu.ft. 
Tessure of one inch of water equals 
about 3; lb. per square inch. 


The work done by the fan per minute 
im pushing the gas through the furnaces 
and boilers equals, 

II,212 X 144 X 


and the power expended in doing this 
work equals, 


Js = 55,673 jfoot-pounds 


55,673 


= 1.68 horsepower 
33,000 


This is the power actually needed to push 
the gases through the fuel beds and the 
boilers when they are developing 1000 
boiler horsepower. If a fan of 75 per 
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cent. efficiency: is employed, the power 
delivered to the shaft of the fan would 
be, 

1.68 


— == 2.25 horsepower 
0.75 


The next question is, how much of the 
steam generated would have to be con- 
sumed to obtain the necessary power to 
drive the fan. If a crude, independent 
steam engine is used, the steam con- 
sumption will be all the way from 50 to 
100 pounds per horsepower-hour. If, 
however, the battery is in one of the 
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large central stations where electrical en- 
ergy is generated in large units and 
where the fan can be driven by an effi- 
cient electric motor, the steam consump- 
tion chargeable to running the fan is 
a negligible quantity. A large steam-tur- 
bine unit can generate an electrical horse- 
power-hour on 10 to 12 pounds of steam. 
Taking the efficiency of the motor at 80 
per cent., the steam consumption ac- 
countable to the fan would be, 


> 92« 


“+25 
0.80 





X 12 = 33.8, or 34 pounds 


which is perhaps somewhat more than 
one boiler horsepower, or about 0.125 per 
cent. of the total steam generated. Under 
such conditions it would be possible to 
increase the capacity of steam boilers sev- 
eral times before a limit would be 
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reached in the cost of draft production. 
Calculations made on bases like this are 
more favorable to high rates of working 
than those given in Table 1. In Table 
2 are given the calculated values of the 
power required and the steam consumed 
by the fan, based on these conditions, 
when the boilers are forced to higher 
capacities; the calculations are referred 
to the theoretically figured values for 
normal capacity. It will be noticed that 
values of the steam accounted to the 
fan are reasonably low even at 7- and 8- 
fold capacities, which indicates the prac- 
ticability of high rates of working in 
large plants. 








TABLE 1. RELATION BETWEEN BOILER 
OUTPUT AND STEAM CONSUMPTION 
OF ENGINE-DRIVEN FAN. 7 
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Fig. 2 is presented to show how closely 
the results obtained in actual tests agree 
with the computed values given in Table 
2. In this figure are plotted some of the 
data and results of a series of 21 tests 
made of a Normand water-tube boiler 
on the United States torpedo boat “Bid- 
dle.” These tests were made with three 
kinds of fuel, namely, run-of-mine coal, 
represented in the figure by hollow cir- 
cles, small briquets, represented by solid 
circles, and large briquets represented by 
solid squares. The boiler contained 2770 
square feet of heating surface and there- 
fore its capacity in stationary-boiler prac- 
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tice would be considered to be 277 boiler 
horsepower.+ 

The lowest curve shows the relation 
between the capacity developed by the 
boiler and the weight of gases passed 
through the boiler and furnace per hour. 
The latter has been computed from the 
weight of coal burned and the flue-gas 
analysis. The curve shows that the capa- 
city of the boiler increases nearly but 
not quite as fast as the weight of gases 
passing through the furnace and boiler. 
Thus, when the capacity is 110 per cent., 
the weight of the gases is about 275,000 
pounds; when the capacity is 220 per 
cent. or twice as much, the weight of 
gases is about 575,000 pounds or a little 
over twice as much as in the first case, 
and when the capacity is 330 per cent., 
the weight of the gases is about 920,000 
pounds or a little over three times as 
much as the original quantity. 

The middle curve shows the relation 
between the capacity and the gas-pres- 
sure drop (draft) between the ashpit and 
the base of the stack. This curve shows 
that the total pressure drop increases 
very nearly as the square of the capacity. 
Thus, when the capacity is 110 per cent., 
the total pressure drop is about 0.63 of 
an inch of water; for double that capa- 
city the pressure drop is about 2.6 inches, 
or about four times as much as in the 
sirst case, and for 330 per cent. capacity, 
the pressure drop is about 6.5 inches, or 
about nine times as much as for 110 per 
cent. capacity. 

The curve at the top of the figure gives 
the relation between the capacity and 
the horsepower required to push the 
gases through the furnace and the boiler. 
The power has been computed from the 
total pressure drops and the volume of 
air displaced, the latter being figured 
from the data of the lowest curve. An 
examination of this top curve will show 
that the power required to move the air 
increases very nearly as the cube of the 
capacity. Thus, for the three capacities 
of 110, 220 and 330 per cent., the horse- 
powers required to move the air are 0.5, 
4 and 13, which are respectively pro- 
portional to 1, 8 and 27. 

The pressure difference was obtained 
by forcing air into the fire room and 
maintaining a pressure therein. The 
wheel of the blower supplying the air 
was 5 feet in diameter and was placed 
directly in the fire room. The blower had 
no casing, the wheel was protected by a 
wire screen; thus there were no ducts 
and, consequently, no leakage losses. The 
blades of the wheel were curved in the 
direction opposite to that of the rotation 
of the wheel. Ths construf&tion, to- 
gether with the omission of the casing, 
made the blower highly efficient. The 
steam engine driving the fan was capable 
of developing about 20 to 25 horsepower* 


* : 
tFor further details of tests see United 
States Geological Survey bulletin No. 403. 


POWER AND THE ENGINEER 


its maximum speed was 1000 revolutions 
per minute. 

The results of the tests on the torpedo 
boat show that it is possible to obtain a 
high capacity of boiler at a low cost for 
the draft. When the boiler was working 
at a capacity of 330 per cent. it took about 
13 horsepower to push the gases through 
the boiler. At this rate of working the 
power delivered to the shaft of the blower 
was, very likely, less than 20 horsepower, 
which is about 2 per cent. of the energy 
which can be developed from the total 
steam made in the boiler. 

In stationary-boiler plants present 
practice with mechanical draft shows that 
the steam consumption at normal rates of 
working is 1 to 2 per cent. of the total 
steam generated in the boiler, and even 
higher. Of the available power in the 
steam thus used only a small fraction 
is utilized in pushing the gases through 
the furnaces and boilers. The balance of 
the power is wasted by crude steam en- 
gines, inefficient fans, long, narrow air 
ducts having sharp turns, and numerous 
leaks. 

The reason for the low efficiency of the 
existing mechanical-draft appliances is 
this: The power actually needed to move 
the gases through the boilers is so low 
that although the draft apparatus may 
consume several times this necessary 
amount, the total power put into the ap- 
paratus is still so low that it would not 
pay to save part of it at the price of in- 
creased first cost for draft apparatus. It 
would hardly be good economics to spend 
several hundred dollars for more efficient 
fans and motors, and the construction of 
large air ducts to save about 1 per cent. 
on the coal bill. In the future, how- 
ever, if boilers are worked three or four 
times as hard as they are at present, the 
power required to push the gases through 
the boiler will increase to a considerable 
magnitude so that it will pay to install 
draft apparatus of high efficiency. At the 
same time, by a proper design of the 
boiler plant, the first cost of the draft 
installation can be greatly reduced. Thus, 
it may be possible to shorten the length 
of large, expensive air ducts by placing 
independent fans for each battery of 
boilers either on top or under the boilers 
which they operate. Even if the fans 
consume twice as much power as Table 2 
indicates, the cost of draft at high capa- 
cities would be reasonable. 

From the foregoing consideration of 
the cost of draft production we may con- 
clude that it seems practicable to in- 
crease the rate of working steam boilers 
to three, four and possibly five times the 
present rate. The cost of installing highly 
efficient draft apparatus of high pressure 
and high capacity will be small compared 
with the saving of the cost of installing 
extra boilers. e 

We have already stated that in order 
te have a highly efficient boiler the in- 
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dividual gas passages must be nade 
small in cross-section as compared to 
the length. Now, if large volumes of 
gas are to be forced through these pass- 
ages its velocity will necessarily be high, 
This high velocity of gas will be bene. 
ficial to the outside cleanliness of the 
boiler, as it will be almost impossible for 
any soot or ash to collect on the heating 
plates, and reduce the efficiency. 

In the furnace, however, excessively 
high velocity is not desirable. Large vol- 
umes of hot gases can only be produced 
by burning large quantities of coal. The 
burning of large quantities of coal in fur- 
naces with the present small grate areas 
and combustion spaces would necessarily 
be attended by a rapid flow of gas through 
the furnace. If the velocity of air through 
the fuel bed is high, the small pieces of 
coal are likely to be lifted and carried 
out of the furnace. Or, if the velocity of 
gases through the combustion space is 
too high, the combustible gases distilled 
from the fuel bed will pass through the 
space before they are burned. 

The velocity of gas through the fuel 
can be reduced by making the grate area 
larger. This velocity of the gases is in- 
versely proportional to the area of the 
grate; that is, doubling the grate area re- 
duces the velocity to one-half, tripling the 
area reduces the velocity to one-third. In 
most of the present boiler installations 
there is plenty of space under the boiler 
for at least double the grate area. 

The velocity of the gases through the 
combustion space can be reduced by in- 
creasing the combustion space. This can 
be done perhaps by raising the boiler, 
which is possible in almost any boiler 
room. The combustion in many cases 
can be improved by using proper me- 
chanical stokers which are operated on 
the principle of slowly heating the fresh 
fuel. It is evident that with boilers run 
at high capacities the furnace will be the 
large part of the steam-generating ap- 
paratus. 

By doubling the grate area and doub- 
ling the present velocity of gases through 
the furnace, about four times the amount 
of coal could be burned, resulting in 
four times the weight of hot gases. By 
doubling or tripling the present effective 
oombustion space and by the use of prop- 
er mechanical stokers the combustion of 
the gases would be fairly complete before 
they would enter the boiler proper. Thus, 
it seems possible to increase the capa- 
city of steam-generating apparatus three 
or four times without having the steam 
apparatus take any more floor space than 
it does for the present “normal” rate of 
working. 
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The output of coal from the co!lieries 
in Natal during the year 1909 amounted 
to 1,786,583 tons, which is the | ‘ghest 
total reached since the commencement 


of the industry. 
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Carroll’s Carbonic Acid Engine 


Join E. Carroll, who made demonstra- 
tions of a CO. engine in Philadelphia 
some time ago, is now making demonstra- 
tions at 304 Columbus avenue, Boston. 
The engines in use are evidently the 
same ones which were used at Philadel- 
phia, with possibly some modifications. 

There are three engines, one being a 
small three-cylinder engine attached to an 
automobile frame, which engine is run 
by direct pressure from a tank of com- 
pressed CO. and exhausts directly to the 
atmosphere. This engine can be run at a 
high rate of speed and almost instantly 
reversed by means of a small lever. 

Another larger engine, with three cyl- 
inders and six pistons, is connected to an 
automobile frame, and is used on the 
streets to demonstrate the power which 
this engine can develop and the readiness 
with which it can be controlled. Con- 
nected with the engine on this frame 
are three cylinders; the central one is an 
auxiliary cylinder which simply carries 
an extra supply of CO. gas under the 
usual tank pressure. The charging cyl- 
inder on the left-hand side is the one 
supplying the engine with CO. gas. The 
engine exhausts into one end of the third, 


By Our Special 
Correspondent 








When we learned that John E. 
Carroll was operating in Boston 
the Carbonic Acid Gas swindle 


which we were instrumental in 
breaking up in Philadelphia in 
1907, we commissioned a local 


mechanical engineer to try to find 
out how the game was worked. 
He attended a number of the 
demonstrations, and this article 
gives his impressions and a sug- 
gestion as to how the Carroll 
engine 1s made to run apparently 
against a back pressure greater 
than the pressure which is driv- 
ing it. 




















operation of the engine, this valve is 
closed and the charging cylinder sup- 
plies the engine, and the exhaust enters 
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DIAGRAMMATIC SKETCH OF CO. ENGINE 


or “regenerating cylinder,” while the 
other end of the cylinder is connected by 
means of a tube to the charging cylinder. 
The middle, or auxiliary cylinder, can 
also be opened into this tube, thus sup- 
Plyin: an additional charge of CO. to the 
chare'ng cylinder. However, in practical 


the “regenerating cylinder,” which is sup- 
posed to regenerate the pressure by 
means of liquefaction and regassification 
and deliver its regenerated gas into*#he 
charging cylinder, whereby it can be used 
again. 

The charging cylinder is said to contain 


kerosene and salt, which is said to extract 
the moisture from the CO. gas and, ac- 
cording to the claims made by the in- 
ventor, the extraction of moisture from 
any gas produces a great deal of heat, 
thereby raising the temperature of the 
gas several hundred degrees. A_ small 
amount of air is said to be introduced into. 
the cylinders through the pistons for the 
purpose of facilitating the expansion of 
the gas. The “regenerating cylinder” is 
said to contain a number of cylinders, 
with perfect vacuum and heat insulating 
material between them, to facilitate the 
liquefaction of the gas. 

The company claims to have affidavits 
to the effect that this engine was run con- 
tinuously for 72 hours, generating 31 
brake-horsepower on an initial charge 
of one-half pound of liquid gas, the ex- 
haust gas being regenerated into gas of 
high pressure and reused again and 
again. However, no one of our acquaint- 
ance has witnessed any demonstrations 
of any great length, in fact, of no longer 
duration than could be expected from 
the expansion to atmospheric pressure 
of such a quantity of gas as the cylinders 
would contain from the initial charging. 

Mr. Carroll frequently opens a three- 
way cock so that the engine exhausts di- 
rectly to the atmosphere without entering 
the “regenerating cylinder.” Under these 
circumstances there is a sharp exhaust, 
as would be expected from such an en- 
gine being operated by compressed air 
or other gas, but when this valve is 
turned so that the exhaust escapes into 
the cylinder, there is no back pressure or 
noise, due, in all probability, to the gas 
finding a free and muffled passageway to 
the atmosphere from the underside of 
this cylinder. A close observation of the 
“regenerating cylinder” shows that on its 
under side there is a hole cut into the 
casting, which is evidently covered by 
some gauze or perforated metal, through 
which the exhaust may escape to the at- 
mosphere without making any appreci- 
able noise. 

The other engine is shown in the ac- 
companying sketch and is said to be a 
reconstructed gas engine and not de- 
signed especially for use with carbonic- 
acid gas. This engine is mounted on a 
frame supported by four wheels, so that 
it can be rolled about on the floor to 
satisfy observers that theregare no hidden 
connections of any kind. n this same 
frame there are two tanks about 10 
inches in diameter and some 30 inches in 
length. Each tank is divided in the mid- 
dle and held together by means of sev- 
eral bolts fastened through flanges. Tank 
A is shown as the charging tank and B 
is called the “regenerating tank.” 

The method of procedure during a 
demonstration is usually te charge tank 
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A through valve C from a commercial 
cylinder of CO.. Gas is usually admitted 
to this cylinder until it attains a pres- 
sure of about 600 pounds. The 
gage on tank B is standing at zero 
pressure and to absolutely demonstrate 
that there is no pressure even on the un- 
der side of valve K, this valve is com- 
pletely removed. The operation of the 
engine is said to be as follows: By open- 
ing valve D, or its equivalent at the ad- 
mission valves of the engine itself, the 
gas passes from tank A through the en- 
gine and straight through the three-way 
ceck E, to the regenerating tank B. In 
the meantime, valve K has been replaced 
and closed. After running the engine 
several minutes, the pressure gage on 
tank A is noted to be very nearly zero, 
it having gradually dropped from the 
original pressure of 600 pounds. Valve 
K is usually opened at this time and this 
gage shows a pressure of between 575 
and 600 pounds, which is said to have 
been regenerated from the exhaust gas 
of the engine. By opening valve F and 
valve G the pressures in tanks A and B 
equalize according to their respective 
gages and the speed of the engine can 
again be increased and the engine run 
for some time. By closing valve F or 
G, the pressure gage of tank A continues 
te drop as the engine is operated, while 
the pressure gage on tank B remains sta- 
tionary; or, if valves F and G are both 
left open, the two gages drop together. 
In cases when valves F and G are closed 
and the pressure in tank A is allowed to 
drop more rapidly than the pressure of 
tank B, the two gases equalize upon these 
two valves being reopened, while the 
pressure in tank B has never been seen 
to increase a second time during the same 
demonstration. 
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This engine is connected by means of a 
gear to a three-kilowatt generator which 
furnishes power for about 20 eight- 
candlepower lamps for a period of about 
three minutes. When developing this 
power, the pressure in tank A drops at 
the rate of about 100 pounds per minute. 
The engine ran for a longer period but it 
did not have sufficient speed nor power 
to keep the lights burning longer than 
about three minutes. 

During a demonstration the three-way 
cock E is frequently opened to the at- 
mosphere by the demonstrator and a 
sharp exhaust is heard, but when this is 
turned into the regenerating tank B, there 
is no appreciable sound nor any change 
in the speed of the engine from that 
which existed when this valve was opened 
direct to the atmosphere. It is frequently 
demonstrated that this engine will not 
run against any appreciable back pres- 
sure by connecting a small tank and 
gage onto the open end of cock E. 
As the attached pressure gage rises, 
the speed of the engine is im- 
mediately reduced until it finally comes 
almost to a standstill, hence it is evident 
that when the engine is exhausting direct 
into tank B there is no more back pres- 
sure than exists when it is exhausting 
directly to the atmosphere. A careful 
observation of this tank shows that on the 
under side, next to the exhaust entrance, 
hidden beneath the supports, is a brass 
plate with a great number of small holes, 
which is evidently used to muffle the ex- 
haust from the engine and allow it to 
escape to the atmosphere. 

The method of indicating an apparent 
regeneration of pressure on tank B is ex- 
plained by the following usual method of 
opening and closing the valves by the 
demonstrator. As stated before, the ini- 
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tial charge is admitted through valve C, 
valves F, G, I and K being open wii! 
valves D and J are closed. After tan 
has been charged to 600 pounds pressure, 
valve C and either F or G, or both, are 
closed, and when it is desired to start ihe 
engine valve D or its equivalent is 
opened, and the three-way cock E, set 
so that the exhaust escapes into tank B. 
I: the meantime, valve K has been re- 
placed and closed while J is opened. 
There are also some adjustments made 
on valve H. After the pressure gage in 
tank A has been reduced several hundred 
pounds, or to atmospheric pressure, valve 
K is opened, showing almost 600 pounds 
pressure, or a little less than the initial 
pressure in tank A, upon the gage of tank 
B, and by opening valves F and G the 
two pressure gages equalize, as previous- 
ly described. It is very evident that a 
section of tank B, which is said to con- 
tain several tanks, is charged through 
valves F and G at the same time tank A 
is charged, and by means of the two 
valves J and K between this concealed 
tank and pressure gage B, the demon- 
stration by which the pressure is ap- 
parently regenerated in tank B can read- 
ily be made in such a manner that it 
will fool the average observer not familiar 
with mechanical apparatus. 

The pressure gage on tank B has 
never been known to increase gradually, 
as the gage is always closed from the 
tank while the supposed regeneration is 
in process. It has also been noted that 
when valve K to the pressure gage on 
tank B is opened it never exceeds 
the initial pressure in tank A whether it 
be 600, 400 or 300 pounds; also that 
there is never a second rise in the pres- 
sure of tank B during the same demon- 
stration. 








Commercial Fuel Briquet Plant 


The subject of fuel briquetting has at- 
tracted much attention on the part of 
engineers and investors for the past 
fifteen or twenty years, and especially 
in recent years, during which time a num- 
ber of plants have been built with more 
or less commercial and technical success. 

The greater part of the failures in this 
line have been due entirely to com- 
mercial causes. Before undertaking the 
installation of a plant for the manufac- 
ture of briquets, it is necessary that the 
local conditions be examined carefully: 
First, to determine the kind of briquets, 
if any, the market will demand; and sec- 
ond to find out if there is an available 
supply of raw material, such as coal, 
coke, pitch, etc., which can be worked 
up into briquets that will meet the mar- 
ket conditions, and can be obtained at 
a price that will leave a margin for the 


*Abstract from a paper presented at a 
meeting of the American Institute of Mining 
Engineers, at Pittsburg. 


By W. H. Blauvelt 








The numerous failures of bri- 
quet-manufacturing plants dur- 
ang the past few years have been 


largely caused by insufficient 
preliminary study of the condt- 
tions of supply and demand. A 
plant that is now operating on a 
successful commercial basis 1s 
that of the Solvay Process Com- 
pany and Semet-Solvay Com- 
pany, at Detroit, Mich. This 
plant produces small briquets of 
the egget form by the use of the 
rotary type of press. Special 
attention 1s given to the selection 
of raw material and the process 
of manufacture. 























cost of manufacturing and a reasonable 
profit. If this preliminary investigation 
does not result satisfactorily the manu- 
facturer should carry his plans to another 
locality. 

The next step is the selection of the 
process of manufacture best adapted to 
the conditions. A number of different 
processes have been developed, both in 
Europe and the United States, it having 
reached large proportions in continental 
Europe. The usual shape of the European 
briquet is that of a rectangular block 
with rounded edges, and weighing from 
0.5 to 10 kilograms, although small 
briquets of the egget form are used to 
some extent in Belgium and France. 

The eggets are made on rotary presses, 
the coal and binder being pressed be 
tween the cupped faces of the ro'!s. Gen- 
erally speaking, it is not praci’-:ble on 
these rotary presses to produce “riquets 
larger than about 6 ounces in we <ht. On 
the other hand, the capacity 0 ‘he tf 
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ciprocating presses used in making the 
larze briquets falls off rapidly as the 
size decreases. 

The purpose of this article is to de- 
scribe the briquet plant of the Solvay 
Process Company and the Semet-Solvay 
Company at Detroit, Mich., which, after 
a period of long and costly evolution, is 
now operating satisfactorily on a com- 
mercial basis. 
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The accompanying diagram shows the 
general arrangement of the plant. 

The process as at present conducted 
is essentially as follows: The coal is 
unloaded into a track hopper and ele- 
vated into the coal bin. As slack coal is 
used, no preliminary crushing is neces- 
sary. The coke breeze usually contains 
considerable moisture, so in order to 
maintain constant conditions, the breeze 
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Coal Car Furnace 
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Coke Drier 





SECTIONAL VIEW OF SOLVAY BRIQUETTING PLANT 


This plant produces, by the use of the 
rotary press, small briquets, or eggets, of 
about 2 ounces in weight. The raw ma- 
terials used are coke breeze from an ad- 
jacent coke-oven plant, and dry noncak- 
ing coal from nearby districts. These 
materials are used in equal proportions, 
by weight, and mixed with from 8 to 
9 per cent. of the binder. Coal-tar pitch 
is used as a binder on account of its 
waterproofing qualities and comparatively 
moderate cost. It is used hard and 
ground to a fine powder. 


is dried in a rotary drier before being 
elevated to the storage bins. The coal 
and coke are brought together from the 
bins into a measuring machine, which 
delivers the two materials in any desired 
proportion to a hammer mill, in which 
the mixture is finely ground. The pitch 
which meets the coal and coke in this 
mill is brought from the pitch storage 
shed by an attendant who breaks it into 
pieces of convenient size for feeding into 
the pitch cracker. The crushed pitch falls 
from the cracker into a small hopper 
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from which a screw conveyer delivers 
a definite quantity to a belt conveyer, 
which in turn discharges the pitch into 
the mouth of the hammer mill, as above 
stated. 

By grinding the coal, coke and pitch 
all together in the hammer mill the three 
materials are thoroughly mixed, which 
is the theoretical condition striven for. 
Practice has shown, however, that in 
pulverizing the coke breeze, the wear on 
the hammers of the mill has been exces- 
sive. Consequently it is planned to in- 
stall a separate crusher for the coke as 
shown by the dotted lines. 

The pulverized coke, coal and pitch 
are delivered direct to an elevator boot 
which lifts the mixture to the top of the 
building where it is conveyed to another 
mixer and then to a rotary heater where, 
by the means of superheated steam, it 
is heated to 80 degrees Centigrade. Dur- 
ing the process a small amount of water 
is added to insure a pliant and readily 
moldable material for the press. 

From the rotary heater the material 
is delivered to the rotary press. This 
press is made up of a heavy frame carry- 
ing two rolls. On each roll is keyed a 
gear carrying a steel tire with its face 
cupped in three rows. The gears are set 
to accurately mesh and thus bring the 
tires in rolling contact, with the cupped 
sections opposite one another. The press 
is driven by a motor with belt drive. 
Means of accurate control of the rolls 
is provided. 

From the press the briquets are de- 
livered to a cooling conveyer at the out- 
side of the building. This permits them 
to cool sufficiently to cause the pitch to 
harden and lend strength to the briquet. 

The capacity of the plant is from 9 to 
10 tons of briquets per day. 








Soap from 


There occurred at a woolen mill a short 
time ago, one of those peculiar accidents, 
which at first are very obscure, but after 
thorough investigation appear plain 
enough. 

The power was furnished by two loco- 
motive-type boilers, each rated at 80 
horsepower. These supplied steam for 
manufacturing purposes as well as to a 
24x60-inch beam condensing engine run- 
ning at 50 revolutions per minute. 

When the mill shut down at noon on 
the previous Saturday, everything about 
the steam plant was in its usual working 
condition. Not requiring any steam until 
the following Monday morning, the fires 
were allowed to burn out and the fire- 
boxes were cleaned on Saturday after- 
noon, Early’ Monday morning the watch- 
man built new fires, as usual,’ and had 
Steam up in time to begin work at half 
Past six. 

00n after starting the engine, the en- 


Boiler Stops Engine 


By J. W. Parker 


gineer noticed a pronounced snapping in 
the cylinder, which soon developed into a 
loud knock. He stopped the engine and 
looked over the plant in a general way 
without finding anything out of normal 
condition, so he started up again but with 
the same result, and was forced to stop 
again. The whole operating force were 
at their wit’s end to solve the cause of 
the trouble, and while they were discus- 
sing the matter the foreman of the cloth- 
finishing room came in and remarked to 
the engineer: “You are not the only one 
in trouble this morning, the soap is nearly 
all gone out of my soap tank.” 

The above remark led to the discovery 
of the cause of the trouble, which proved 
to be as follows: 

In the cloth-finishing department there 
was a large drying coil which was sup- 
plied with steam by a 2-inch pipe, from 


which a 1-inch pipe was run to the soap 
tank for boiling purposes. The condensa- 
tion from the drying coil was conducted 
to a receiver and returned to the boiler 
by an Albany trap. On the previous 
Saturday, the valve in the soap-tank coil 
had been left open; hence when the 
steam went down in the boilers there was 
a partial vacuum formed, which caused 
the soap in the tank to be drawn into 
the coil. When the steam was gotten up 
again and entered the coil, the soap there- 
in was returned by the trap to the boil- 
ers; this caused the water to foam and 
to be carried to the engine cylinder. 

To remedy the trouble the trap was 
disconnected and the boilers were emptied 
and the engine gave no further trouble. 

Aside from other expense it cost one 
day’s production of the mill to learn that 
a check valve should have been put into © 
the steam pipe between the soap tank 
and the coil. 
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Usefulness of the Stroboscope 
Illusion 


By R. H. FENKHAUSEN 





As stated in the editor’s note follow- 
ing the article by Mr. Cartin in the April 
12 issue of Power, the phenomenon there 
described is quite well known to the elec- 
trical fraternity. In view of the clear 
explanation offered by Mr. Cartin it 
seems strange that he states that the 
illusion occurred only when his arc lamps 
were fed from the busbars connected to 
the other power house, because it should 
have been equally evident when the 
lamps were fed from his own busbars; 
in that case, of course, the revolving 
fields would have appeared perfectly sta- 
tionary, instead of revolving slowly back 
and forth, as in the former case. 

The practical application of this optical 
illusion should be of interest to the read- 
ers of Power, and has often been used 

















STROBOSCOPE DISK 


by the writer. The exact slip of an in- 
duction motor at different loads is often 
desired, when making tests, but owing to 
the small amount of slip, usually about 
6 per cent., and the variation of fre- 
quency common on commercial circuits, 
it is difficult to obtain unless a frequency 
meter is available, which is seldom the 
case except in very large plants. 
Suppose, for example, that the fre- 
quency of a circuit is 59 cycles or one 
cycle slow. This often occurs in prac- 
tice and represents an error of 124 per 
cent. If a six-pole induction motor were 
tested out on this circuit under the as- 
sumption that the frequency is correct, 
quite a large error in the slip reading 
would result. The synchronous speed of 
a six-pole motor on a 60-cycle circuit is 
1200 revolutions per minute, and on a 
59-cycle circuit it would be 1180 revolu- 
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tions per minute, the full-load slip in 
either case being about 80 revolutions. 

Suppose that the speed of the motor, 
measured by a tachometer or revolution 
counter, is 1100 revolutions per minute 
at full load. This speed represents a 
slip of 100 revolutions at 60 cycles and 
only 80 revolutions at 59 cycles, so that 
if the frequency is assumed to be normal 
when it is in reality one cycle slow, the 
slip obtained will be 25 per cent. too 
high, which is a large error. Even when 
a frequency meter is available, the inac- 
curacy of the average instrument added 
to the error in reading and the prob- 
able changes in frequency during the 
duration of the test make close readings 
very difficult. 

If a paper disk similar to Fig. 1 be 
attached to the shaft of any induction 
motor, and the disk illuminated by an 
arc lamp connected to the same alternat- 
ing-current supply as the motor, the 
revolutions below synchronism may be 
counted while the motor is running, by 
noting the number of revolutions the disk 
appears to make in the reverse direction. 
As a synchronous motor or alternator 
has no “slip” the disk appears to stand 
still, which explains why Mr. Cartin’s 
revolving field should appear stationary 
when his arc lamps are fed from his own 
busbars. 

The paper disk must have as many 
black segments as there are poles in the 
motor; and its use is necessary because 
there are no visible poles on the rotor 
of an induction motor to give the optical 
effect, but in cases where the rotor spider 
contains as many arms as there are poles 
on the motor, the disk may be dispensed 
with and the apparent backward revolu- 
tions of the rotor arms observed. This is 
only possible, as a rule, on small ma- 
chines which have four or six poles. 

Some power houses use an induction 
motor as an auxiliary to a waterwheel- 
driven exciter, the induction motor act- 
ing as a generator and delivering power 
to the line at high water, and helping 
out the waterwheel at low water by run- 
ning as a motor. If a paper disk properly 
segmented be attached to the motor shaft, 
it will give a visual indication of whether 
the motor is floating on the line, gen- 
erating, or running as . motor, the disk 
appearing ‘stationary in the first case, 
revolving with the motor in the second, 
and revolving backward in the third, at 


the same time giving an indication of 
the amount of load being generated or 
“motored” by the apparent speed of the 
disk. Unless the motor were located in 
a comparatively dark place, and illumi- 
nated by an alternating arc lamp the ef. 
fect would, of course, only be visible at 
night. Incandescent lamps do not cool 
sufficiently between alternations to give 
satisfactory results. 

The illusion is, of course, not confined 
to motors and may be utilized for meas- 
uring the speed of any revolving mass 
if its speed does not vary too much from 
an even divisor of the normal rate. A 
rather amusing incident came under the 
writer’s observation one evening in a 
shop illuminated by 60-cycle arc lamps. 
A man made several attempts to put a 
belt on a pulley which seemed to be 
revolving in a right-hand direction at 
about 350 revolutions per minute, but in 
reality was revolving about twice as fast 
in the opposite direction. Needless to 
say he failed to get the belt on; and 
when told the cause, promised to take 
the pledge, as he was sure he “had them 
bad.” 








An Overloaded Century 
Motor 


By H. T. DEAN 





The company with which I am con- 
nected has in service a large number of 
Wagner and Century single-phase motors 
of three and five horsepower, operating on 
a 110-volt circuit at 1750 revolutions per 
minute and 60 cycles and driving various 
machine tools. The performance of the 
motors has been satisfactory on all ser- 
vice except that imposed by a buffing 
wheel made up of a number of thick- 
nesses of cotton cloth. This motor seemed 
to require more current than any other 
machine we had, and if the operator was 
not very careful when using the buffer 
the motor would slow up enough to let 
the governor drop the brushes back on 
the commutator, and would run that way 
until the job was done. A larger motor 
would not have done this, but the one we 
had did so invariably and difficulties 
arose from it. 

After the motor had been doing this 
buffing work awhile it get weaker and 


weaker and finally quit altogether. When 
the switch was closed it would sta‘ all 
right and come up to speed, but the min- 
ute any load was put on it it woul’ slow 
down. It finally got so bad that it wuld 


not come up to speed with no Ic‘; It 
would come to speed and then dror 
then come up again and so on. 
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thc other motors on the line were doing 
all right, it was evidently a case of in- 
dividual trouble with this particular one. 

The connections were all good, the 
commutator in first-class shape and the 
brushes in good condition. The essential 
elements of the Century governor and 
prush mechanism are illustrated in the 


Commutator Bar 


Spring Barrel 


L 


Short Circuiting 
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heavy current was flowing and, the cen- 
trifugal force being less than normal, the 
contact between the short-circuiting seg- 
ments and the commutator bars was not 
very good; consequently there were pro- 
duced minute arcs which pitted the sur- 
faces and roughened them still more. 
This action was progressive until there 
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AUTOMATIC MECHANISM FOR SHORT-CIRCUITING ROTOR WINDING 


accompanying sketch. The operation is 
as follows: When the line switch is closed 
the motor starts more or less like a 
direct-current machine, but when _ it 
comes to its rated speed the governor 
weights flv out by centrifugal force and 
pull over links which push the plunger 
rods to the left; these force the spring 
barrel in the same direction, bringing 
the short-circuiting segments under the 
commutator segments and at the same 
time releasing the tension on the brush 
springs (not shown). The end play of 


the armature keeps the brushes off the 
commutator and centrifugal force holds 
the short-circuiting segments against the 
converting 


commutator segments, the 


was point contact only between the seg- 
ments and the commutator bars. The area 
thus became too small to carry the cur- 
rent and more and more coils were cut 
out of the rotor, which resulted in the 
weakening of the armature. To over- 
come the difficulty, the faces of all the 
segments were sandpapered smooth, as 
were also the ends of the commutator 
bars. After it was reassembled the motor 
worked satisfactorily and has been doing 
sO ever since. 

We had trouble of a similar nature in 
the pattern shop. Here we find that fine 
wood dust collects in the sleeve and 
spoils the contact between the short-cir- 
cuiting segments and the commutator 
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properly at any other tension. There- 
fore, when the nut holding the spring 
barrel is taken off, the number of turns 
to unscrew it should be counted and when 
it goes back it should be set in exactly 
the same place. 








Simple Tests for Locating 
Faults in Circuits 





By W. T. RYAN 





For determining very accurately the 
location of a fault in a circuit, especially 
in a cable, a galvanometer of the 
d’Arsonval type, a Wheatstone bridge 
and a battery are very useful. There 
are cable-testing sets made which com- 
prise a Wheatstone bridge, a rheostat, 
battery, galvanometer and galvanometer 
keys, all mounted in a medium-sized 
carrying case, with complete directions 
for use. With such a set measure- 
ments can be made for electrostatic capa- 
city, insulation resistance, crossed and 
grounded wires and the location of breaks 
in conductors. 

A galvanometer, a Wheatstone bridge 
and a battery are required for making 
the tests which are described in this 
article. 


SIMPLE GALVANOMETER TESTS 


To identify a wire at any point in a 
conduit (or cable), ground the wires in 
question at one end of the conduit. Dis- 
connect and keep insulated from each 
other all wires at both ends of the con- 
duit. With a sharp-pointed needle con- 
nected to a galvanometer grounded 
through a battery, as in Fig. 1, make 
connection, by piercing the insulation, 
with each of the wires successively until 
the galvanometer shows a deflection; the 
wire thus identified is the one that is 
grounded at the other end of the conduit. 
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Fic. 1. TESTING FOR CONDUCTORTERMINALS 


motor into the equivalent of a squirrel- 
cage machine. ‘ 
Examination showed that the short-cir- 
Cuiting Segmenjs had arced from their 
upper faces to the commutator bars. 
These short-circuiting segments were 
merely copper punchings and the die that 
Stsmped them out was not very sharp, 
So the surfaces were quite rough. When 
the motor slowed up under the load a 


ill- 


bars; every two or three months we have 
to take the machine down and clean it 
out, after which it runs like a top until 
the dust gets thick again. 

A word of caution might be given here 
about taking this type of machine apart. 
The tension on the spiral spring in the 
spring barrel is adjusted by the builders 
for the frequency of the current that 
the motor runs on and it will not run 
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Fic. 2. TESTING FOR GROUNDED CONDUCTOR 


To determine which wire in a conduit 
or cable is grounded, ground the gal- 
vanometer through the battery, as shown 
in Fig. 2, and make sure that all the 
wires at both ends are disconnected from 
each other and insulated. When the free 
terminal of the galvanometer is touched 
to the grounded wire it will cause the 
galvanometer to deflect. 

To identify those wires in a conduit 
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which are crossed, attach the battery 
terminal to one wire, as at A, Fig. 3; then 
touch the other wires successively with 
the galvanometer terminal as at B. When 
a wire is touched which is crossed with 
the wire A the galvanometer will be de- 
flected. If no deflection is obtained, the 
wire A is not crossed with any of the 
other wires. Mark this wire as “clear,” 
connect the battery terminal to another 
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in the latter case a short-circuit current 
would flow in the 400-volt windings 
through the 100-volt windings of the 
transformers. Mr. Greer has experienced 
this sort of trouble with his present con- 
nections. 
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in at the same time, still exis: 
No provision is made in either Fig. 2 «+ 
Fig. 3 for comparing the voltage of the 
generator being synchronized with th 
main busbar voltage. 

The accompanying diagram of connec- 
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wire, and test that one in the same way. 
Continue this until each wire has been 
tested with every other wire in the con- 
duit. 


AN ELEMENTARY WHEATSTONE BRIDGE 
TEST 


To identify the terminals of a wire 
when several of the wires in the con- 
duit may be. grounded, make the con- 
nections shown in Fig. 4, where a and b 
are the ends of a “clear” wire W, and 
c and d are two wire ends at opposite 
ends of the faulty conduit. All of the 
wires at the conduit ends must be kept 
insulated from each other. The resist- 
ance of the bridge arm A should be 1000 
ohms and that of B 10 ohms. If the 
arm R can be adjusted so that the gal- 
vanometer shows no deflection when the 
key K is closed in either direction, then 
the ends c and d are the same wire; if 
not, they are different wires. 


Fic. 3. TESTING FOR CROSSED CONDUCTORS 
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‘Mr. Greer’s Synchronizing 
Connections 


Referring to C. L. Greer’s synchroniz- 
ing connections discussed in the April 12 
issue, I would criticize the suggested 
connections shown by his diagrams as 
follows: 

In Fig. 2 the receptacles are connected 
in circuit with the primary winding of 
the main busbar synchronizing trans- 
former and in the primary and secondary 
windings of each generator synchronizing 
transformer. If, by mistake, a generator 
ready to be synchronized should be 
plugged in on the synchronizing busbar 
when there was a plug already in on 
another running machine, a short-circuit 
would result on the 100-volt side of the 
generator transformers when the ma- 


chines were opposite in phase, which 
would melt the fuses in the plugs and 
possibly cause the 400-volt side of the 
windings to flash over at the receptacles; 





Ww b 








It should be remembered that if the 
generators give 400 volts, effective e.m.f., 
the maximum voltage at the peak of the 
wave is in all probability about 560 volts. 
And when the machines are being syn- 
chronized, at the instant when. their 
phases are in opposition there are 1120 
volts between the two primary windings 
across the two receptacles. 


Fic. 4. TESTING FOR TERMINALS WHEN SOME CON- 
DUCTORS ARE GROUNDED 


tions (Fig. 4) eliminates these objec- 
tionable features. Only one synchronizing 
plug is used in a four-point receptacle 
on any generator panel. Mr. Greer can 
use four points on each of the eight- 
point receptacles and one of the plugs 
which he now has in service. 

Each machine and the main pair of 
busbars has its own potential trans- 
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To Generator 
Fic. 1. Mr. GREER’S PRESENT 


Fig. 3 is better than Fig. 2 in that the 
400-volt windings of the transformers on 
the generators are not connected to the 
receptacles. However, two plugs are still 
used in synchronizing and therefore tne 
danger of a short-circuit on the 100-volt 
side, if two running machines are plugged 
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To Generator 
SYNCHRONIZING CONNECTIONS 


former. The primary windings of these 
transformers are connected permanent 
to their source of current and take but a 
small fraction of an ampere.. 

The receptacles are connected ir 
cuit with the secondaries only o. the 
transformers. A voltmeter contro!!:.. Sy 


cif- 
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the synchronizing plug indicates the volt- 
age on the generator being synchronized, 
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noted that the synchronizing busbars can 
be connected to any of the three phases 
























































and the voltage of the main busbars is through an eight-point plug switch, 
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Fic. 2 


indicated at all times by a voltmeter con- 
nected permanently to the secondary 
terminals of the busbar transformer. 
Connections similar to these are in 


Mr. GREER’S PROPOSED SYNCHRONIZING CONNECTIONS 

















To Generator 


Fic. 3 


To Generator 


which, while not necessary for parallel- 
ling, permits the voltage to be read on any 
phase by means of a voltmeter connected 
to the synchronizing busbars. This ar- 
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Fic.'4. Mr. CoBLe’s PROPOSED CONNECTIONS 


Satisfactory use in one of the large power 
Stations of the country. 


F. H. CoBLe. 
Baltimore, Md. 








Referring to Mr. Greer’s problem in 
Syncironizing connections, it will be 


rangement complicates the wiring and it 
does not seem necessary to provide for 
voltage readings on all phases of each 
machine, as one eight-point receptacle 
connected to the busbars would give the 
reading on any phase of the system ir- 
respective of which machine was run- 
ning. I would suggest counecting one 


943 


phase of each machine to the synchroniz- 
ing busbars through a double-pole plug 
switch and connecting to the same bus- 
bars a single-potential transformer which 
would reduce the voltage for the synchro- 
scope. A similar transformer connect- 
ing to the corresponding phase of the 
main busbars would have its secondary 
connected through a double-pole plug 
switch to the busbar side of the 
synchroscope. With properly designed 
plugs and receptacles there should be 
no trouble from flashing over when re- 
moving the plug, and by using but one 
phase there will be no chance of plugging 
two different phases together as at pres- 
ent. A voltmeter across the synchroniz- 
ing busbars would, by inserting the ma- 
chine synchronizing plug, give the ma- 
chine voltage on one phase and allow 
it to be adjusted to that of the main 
busbars. 


It is customary to fuse the synchroniz- 
ing connections where they leave the 
main busbars and the machine leads, as 
a short-circuit is very likely to occur in 
the synchronizing connections. The plug 
is an unsuitable place to install a fuse 
and I always remove them and put in 
copper wire. 


In Mr. Greer’s diagram the holes in the 
eight-point receptacle seem to be the 
same distance apart both horizontally 
and vertically, which would permit the 
plug to be inserted to make the connec- 
tion horizontally instead of vertically and 
cause a bad short-circuit. With two sim- 
ilar plugs there is always a chance of 
plugging two machines to the synchroniz- 
ing busbars at the same time, thereby 
causing a short-circuit. The remedy would 
be to have but one machine plug, as 
only one can be used at a time, and 
to have the spacing different on the bus- 
bar synchronizing plug from that of the 
machine plug, so that it would not be 
possible to use it on a machine panel 
when the machine plug was on another 
panel. 


I am assuming that the voltage in the 
present instance does not exceed 500, 
in which case transformers would be un- 
necessary except for reducing the volt- 
age for the synchroscope. I would also 
suggest synchronizing lamps to serve as 
a check on the synchroscope, which might 
stick or stop working and give a false 
indication. I have found the synchroscope 
erratic when the machines were far out 
of step, and that the lamps give more 
reliable indications until the machines 
come nearer synchronism. The lamps 
would shunt around the synchroscope 
from the machine to the busbar side on 
the same leg. One can be on the board 
and the other in the engine room if 
desired. I would favor the connection 
shown in Fig. 3, omitting the transformers 
on the machine leads. 

Lewis C. REYNOLDs. 

Willard, N. Y. 
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Mr. Ellison Elucidates 


[We recently published an abstract of 
an address delivered by Lewis M. Ellison 
and commented on the address editorially 
on page 783, April 26. Mr. Ellison sent 
us a reply to the editorial with the re- 
quest that it be published exactly as he 
wrote it. Below is the reply, verbatim— 
EpiTor. ] 


POWER PLANT ECONOMICS AND 
CORRECTED MISREPRESENTATIONS 





By Lewis M. ELLISON 


Se 


1. Having been misrepresented in the 
report of my lecture on “Troubles I have 
located in Steam Plants” April 6 before 
N. A. S. E. No. 1 of Chicago in the 
April 26 issue of your paper, under the 
heading of “Steam Engine in no Danger 
from Gas Engine,” presumably through 
error in not reporting correctly my state- 
ments, and the figures on the black board, 
and having been unmercifully ridiculed 
in relation thereto in an editorial article 
in the same issue, by answering that sing- 
ing editorial should suffice also in cor- 
recting the serious errors in the report, 
and also in furnishing the necessary in- 
formation in regard to conditions stipu- 
lated, some of which make vast differ- 
ences in some of the results, all of 
which, I believe, should make my con- 
tentions clear and logical. 

2. First let us have it understood at 
the outset, that I am not an absurdly 
partisan, or any other kind of partisan, 
to the steam engine, steam turbine, gas 
engine, or to any other apparatus or de- 
vice whatsoever. 

3. The steam engine, steam turbine 
and gas engine, all have their place. It 
is a fine combination, a sort of tripod, 
one in a measure inseparable from the 
other two. 

4. The selection of plant best adapted 
to a given set of conditions is an eco- 
nomic problem that should be dealt with 
as engineers ought to deal with such 
problems. 

5. Second let us have it understood, 
that the place for these prime movers was 
clearly defined, and that the gas engine 
was given all the credit it justly deserved, 
and no more. 

6. As to my stating that the fuel econ- 
omy of steam power would never be 
superseded by gas power, no such state- 
ment was made. Gas power was not 
compared with steam power without 
qualifying the kind of gas and steam 
power plants, the locality and conditions; 
and, furthermore, I have no way of know- 
ing what the relative performance of the 











Everything worth while in 
the gas engine and produc- 
er industry will be treated 
here in a way that can be 
of use to practical men, | 




















two powers may be in a hundred or a 
thousand years from now. 

7. If you cannot agree with me that 
a modern steam equipment, composed of 
compound condensing engines of 165 
pounds initial steam pressure, and water 
tube boilers fitted with mechanical 
stokers, burning a low grade of bitumi- 
nous coal, such as is ordinarily burned 
in such installations in the bituminous 
coal district, cannot anywhere except at 
the coal mines, develop an _ indicated 
horsepower for less than one-fifth of a 
cent (0.18 stated) then what is the lowest 
fuel cost? 

8. Not only can an indicated horse- 
power be developed for 0.18 of a cent, 
but for less; and with 185 pounds, the 
more preferable and about the highest 
present operating steam pressure in sta- 
tionary plants, for 0.12 of a cent, and 
in some localities for less. 

9. The pressure of 185 pounds is 
not nearly high enough, and when the 
pressure is brought up to the require- 
ments of the times, and the engines built 
accordingly, and as engines ought to be 
built, the coal cost for a given output 
will be considerably less than in that 
of the present modern coal gas pro- 
ducer-engine plant. 

10. As to my putting a gas producer- 
engine horsepower at 1.5 cents per hour, 
no such absurd statement was made. 
Anyone having such opinion must be 
ignorant of gas producer-engine perform- 
ance. 

11. The figure given was 15 per cent. 
as the combined thermal efficiency per 
brake horsepower of a bituminous coal 
gas producer-engine plant, based on the 
producer having an average efficiency 
of about 65 per cent. when using a low 
grade of bituminous coal and operated in 
the hands of the average man, and the 
engine based on using an average of 
about 11,000 B.t.u. per brake horsepower, 
with engine in fairly good condition and 
in regular service. 

12. If you do not know of any plant, 
distant from a coal mine, in which a 
thousand pounds of water are evaporated 
for 12 cents’ worth of coal, then what is 
the lowest cost you know of? 

13. Not only can a thousand pounds 
of water be evaporated for 12 cents’ 
worth of coal in the loop district of 


Chicago, but in the greater portion of 
the state of Illinois, and in states north, 
south, east and west of Illinois, the great- 
est steam power producing district in the 
world, and in states so far south as the 
Gulf of Mexico; not only for 12 cents, 
but in a large portion of the entire bitumi- 
nous coal district for 10 cents, and in 
quite a number of localities for just a 
little less, none of which are at the 
coal shaft. 

14. As to my stating that 12 cents is 
the outside cost in the loop district of 
Chicago, that is incorrect. It was stated 
that about 10 years ago, in the average 
hand fired furnace plant in the loop dis- 
trict, burning the better grades of coal, 
some semi-bituminous, the cost was from 
about 12 to about 16 cents, and that the 
present cost for the same quality of coal 
in the same type of furnaces would be 
higher in proportion to the advance in 
the price of such fuel, but that a large 
number of the plants tested, and from 
which the data was collected, had since 
installed mechanical stokers and were 
burning a cheaper grade of coal. 

15. As to my putting the gas producer 
efficiency at 65 per cent, that was for a 
bituminous coal gas producer, under the 
conditions referred to. If you do not 
agree with me on this efficiency, under 
the conditions stipulated, then what is the 
efficiency under such conditions? 

16. As to my putting the gas engine 
efficiency at 23 per cent, it was stated 
that ordinarily the gas consumption 
ranged from about 10,000 to about 11,000 
B.t.u. per brake horsepower, and that 
11,000 could be considered reasovably 
good average performance in regular ser- 
vice, an efficiency per brake horsepower 
of 23.1 per cent; that a number of gas 
engines under favorable conditions would 
develop a brake horsepower on 10,000 
B.t.u., an efficiency of 25.5 per cent; and 
that a brake horsepower could be de- 
veloped on about 9,500 B.t.u., an effi- 
ciency of 26.8 per cent. What is wrong, 
if anything, about this? 

17. If there are any thermodynamic 
obscurities in connection with the subject, 
they have not been furnished by me. 

18. To deal merely with plain, com- 
mon lumps of coal and _ engine-shaft 
power, as you state, is not the proper 
method of dealing with fuel cost; and 
here, we clash again. 


19. Not even the average house wife- 
will be content to deal with the considera- 
tion of lumps of coal and spurtering 
grease at the kitchen stove. 

20. Most of us, I believe, have * rea 

ining 


sonably fair conception of the ! 


of B.t.u.’s, and need not altogetii-r deal 
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wit) lumps of coal in a bushel basket. 

21. Fuel economists, and engineers 
of the right kind, do not figure power 
plant economics that way. The man that 
puts up the cream of tartar for the coal 
pile wants the fuel cost at the engine 
shaft, or better still, the power cost at 
the point of delivery, in dollars and cents, 
not in lumps of coal. 

22. Now about that 1% pounds of 
pea coal per brake horsepower-hour in 
a good producer and engine of 500 horse- 
power as you state. To take out our 
steam plants in the bituminous coal dis- 
trict, advantageously located, and put in 
gas producer-engine plants to the extent 
some gas engine radicals propose, and 
“import” pea coal, for which the demand 
would ultimately exceed the visible sup- 
plv. if for no other reason, is a proposi- 
tion I do not advocate, at the present 
stage of the game. Would you? 

23. As to how many steam plants of 
1000 horsepower or under are developing 
or can develop a brake horsepower on 
1% pounds of bituminous coal, or any- 
thing like it, I must confess I do not 
know, nor do I know of anyone that could 
furnish this information. 

24. Quite a number could, not only 
on 1% pounds, but on even a less quan- 
tity, if they cared to burn the better 
grades at the expense of the credit side 
of the engineer’s log. 

25. Such grades we usually leave to 
the struggling fellow having inadequate 
boiler capacity, and who must keep the 
wheels turning at any cost. 

26. Some to the popular fellow whose 
plant is located in a neighborhood where 
the smoke abatement law is rigidly en- 
forced, who has not top notches of 
smokeless furnaces that can burn any- 
thing and everything in any old way 
without smoke, patented in the United 
States and all foreign countries, of the 
kind that all infringers will be vigorously 
prosecuted to the full extent of the law, 
and where the engineer is jerked up into 
the courts of law, and a heavy fine im- 
posed, for immitting objectionable smoke 
when the smoke inspector happened to 
be on watch. 

27. And some to the lonely fellow, 
whose plant is distant from a coal mine, 
very distant, where the freight rates are 
high, and where there are no more freight 
rebates, for sure. 

28. For relative fuel costs, we should 
compare a modern steam plant with a 
modern gas producer-engine plant, and 
not the latter with the average steam 
Plant, most of which are a lot of old 
junk and ought to be thrown out. 

29. We might as well match a sturdy 
and efficient pugulist with a weakling, not 
versed in the arts and sciences of such a 
dign fied [?] vocation. 

30. In the bituminous coal district we 
shor d compare the relative fuel costs 
In sch installations, both using the same 
gta and price of bituminous coal, or 
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each a grade best adapted to its own in- 
dividual conditions and requirements, and 
of the kinds the plants in the vicinity are 
using. Or better still, the power cost, 
including such things as reliability of 
service, and a few other things, the plant 
owner would like to know about. 

31. For the district mentioned, and 
for the present, a modern steam plant is 
the better proposition. 

32. I have stated some of the evap- 
oration and fuel costs in steam plants 
in the bituminous coal district; now tell 
us, Mr. Editor, as much as you feel dis- 
posed, about the fuel cost of a modern 
bituminous gas-producer-engine plant. 

33. As to my stating that the over- 
all efficiency of the present gas-power 
plant does not equal that which will ul- 
timately be realized by the steam plant 
of the future, I must repeat that no such 
statement was made, for the reasons al- 
ready given. 

34. Your stating that my optimism 
lead me beyond the limits of logic, my 
reply on this point do not so indicate. 

35. As to your stating that in the very 
nature of things, a steam plant of ordi- 
nary size cannot be expected to compete 
with a gas-power plant in fuel economy, 
that would be a very indefinite expres- 
sion. There is not anything tangible 
about such a statement. If you refer to 
the power from the conversion of the 
available heat energy into external work 
of existing gases, such as natural gas or 
waste gases, for instance, the gas en- 
gine can’t be beat. 

36. What would be the use of hav- 
ing a steam plant and having to suffer 
the boiler loss, when we can shoot the 
stuff into the gas engine cylinder direct, 
and get a few swift kicks? 

37. For certain fuels, in certain lo- 
calities, and for certain purposes, the gas 
engine fits in fine. 

38. Under the circumstances, there 
was nothing irrelevant about my refer- 
ring to the consideration of gas engines 
operating on Chicago illuminating gas. 
First, because we have a good many 
hundred small sizes so operated, and for 
certain places are all right. 

39. We also have quite a number op- 
erating on “natural” gas, the more eco- 
nomical gas, costing 50 cents per 1000 
cubic feet, the supply of which is limited 
and to a certain portion of the city. 

40. On basis of this gas having an 
average net heat value of 910 B.t.u. per 
cubic foot, and the engine using 11,000 
B.t.u. per brake horsepower-hour, the gas 
consumption would be 11,000 ~ 910 = 
12.1 cubic feet, and, 


12.1 X 50Cc 
1000 


== 0.62 


of a cent per brake horsepower-hour. 
41. This fuel cost compares favorably 

with the average non-condensing steam 

plant having short stroke, high speed en- 
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gines, and hand fired common furnaces. 
For small size engines, and for certain 
purposes, no fault should be found with 
this cost, but it should not be misrepre- 
sented, that is one way of killing even 
good things. 

42. Second, because, Chicago is also 
blessed with having a few gas engine 
radicals, who even advocate the replacing 
of out steam plants with such gas power 
plants, and tell us that unless the operat- 
ing stationary engineers study up on gas 
engines (mighty quick too) they will all 
be out of jobs. 

43. For those who do not care for 
corporation gas, or about new fields of 
research, and start life anew, there may 
be some comfort in seeing the compara- 
tive fuel costs of a Chicago modern steam 
plant and of a Chicago proposed “monu- 
mental exception” plant. 
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Water and Oil in the Crank 
Case 


In the Gas rower Department of the 
April 5 issue, Mr. Booth suggests using 
part water in the crank case to decrease 
the amount of oil necessary to fill it. This 
seems to be quite common practice in 
stationary work with slow-speed engines 
having large chambers in the bases to 
be filled with oil, but I once had a great 
deal of trouble with a 100-horsepower 
marine engine which I was operating, due 
to water in the crank case. At the higher 
speeds used in marine work, the oil is 
churned up more than in a stationary 
engine and seemed to form a sort of 
vaseline or jelly if there was the least 
water present. This was worse than use- 
less for lubrication purposes and caused 
the bearings to heat up badly 10 or 15 
minutes after starting. If any water 
found its way into the oil in the base, the 
oil would become thick within two or 
three days, even if there was not more 
than a few teaspoonfuls. In the absence 
of water, the oil would run for five or 
six weeks without getting dirty, so that 
the trouble was not due to the carbon 
from the decomposed oil. 

EpcArR H. MosHeER. 

New York City. 








Whom Did He Mean? 


Some of you may remember the dark 
ages of the cotton industry when “trade 
secrets” were still the vogue. In not a 
few cases, there was presented the same 
absurd spectacle as is to be seen today 
in some other industries—the spectacle 
of each manufacturer carefully guarding 
a “secret” that most of the others pos- 
sess.—Extract from a recent address, 
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Consuming Smoke 


Some time ago the Boston daily papers 
agitated a more rigid enforcement of the 
anti-smoke laws. In consequence, the 
inspectors became so active that manu- 
facturers of anything bearing the name 
“Smoke Consumer” found but little dif- 
ficulty in persuading boiler owners to 
purchase their wares. I recall two poor 
specimens of such devices which were 
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Fic. 1. SCHEME WHICH Dip Not Work. 
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installed under two 54-inch boilers. Their 
general appearance and construction are 
shown in Fig. 1. They consisted of a 
bank of 34-inch pipes, bent at right 
angles, and set in the bridgewall, in such 
a manner as to allow some of the air 
from the ashpit to enter the pipes, and 
emanate through the perforated nozzles, 
the object being to supply heated air 
to aid combustion. It was claimed that 
the air passing through would prevent 
the pipes becoming overheated, but un- 
fortunately there was nothing to prevent 
the perforations from clogging with coal 
and ashes, which happened in a remark- 
ably short time, limiting the usefulness 
of the consumer to about four months. 

The engineer in charge endeavored to 
improve the arrangement by supplying 
the pipes with forced draft. The bridge- 
wall was made hollow, and the output of 
a small Sturtevant fan was forced into 

















Fic. 2. REVISED SCHEME 


the chamber. The current pressure was 
sufficient to maintain the nozzle holes 
clear, and the quantity of air that passed 
was sufficient to prevent too rapid de- 
terioration of the pipes. But the boilers 
did not steam so well; fires needed more 
frequent attention, and it was evident that 
more coal was being burned. A car- 


bon-dioxide recorder was obtained and 














Practical information from 
the man on the job. A let- 
ter good enough to print 
here will be paid for. Ideas, 











not mere words, wanted. 

















several samples of the flue gases were 
analyzed, the results showing that with 
the consumer in service, the temperature 
of the flue gases was much lower than 
when the fan was stopped, but the per- 
centage of carbon dioxide present proved 
to be very low. This showed conclusive- 
ly that a low flue temperature is no indi- 
cation of high boiler efficiency. 

The discovery led to the abandonment 
of the forced-draft air pipes, and the 
design of furnace shown in Fig. 2 was 
evolved. It will be seen that the grate 
area was enlarged by the addition of 
two grate bars, placed crosswise of the 
furnace, these having an ashpit of their 
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Fic. 3. ATTACHMENTS ON FURNACE DOORS 


own separated from the regular pit by 
the 6-inch wall A. To the right of this, the 
fire is subject to natural draft; to the 
left, the output from a fan is intermit- 
tently delivered. The grates are 4 inches 
lower at the back than at the front, 
which allows a large bed of coke near 
the bridgewall. The fan motor is wired 
so as to automatically start and run for 
about three minutes after each coaling 
up. Therefore the bed of coke lying on 
the two crossbars is not consumed to 
any great extent, and the boiler is ob- 
liged to carry the load with the original 
grate surface and natural draft. The 
coke in the back end, however, is al- 
ways in a state ready to be fanned into 
incandescence, and when necessary a 
roaring fire can be quickly obtained, by 
simply starting the motor. The method of 
firing does not differ from that of the 
ordinary furnace, though it is preferable 


to levelling the fire as shown in the ilius- 
tration. 

The manner in which the motor 
is operated is shown in Fig. 3. Opening 
one or other of the furnace doors opens 
slightly the water cock A, which admits 
water under pressure below the piston B, 
causing it to slowly rise. The piston rod 
connects with the snap switch C, which 
makes or breaks the circuit to the motor, 
The opening of the cock A is so ad- 
justed that it takes about ten seconds for 
the piston to rise to a hight sufficient to 
snap the switch and start the motor, 
which allows ample time to inspect the 
fires. The drain cock D is so set that it 
takes about three minutes for the piston 
to lower sufficiently to open the circuit. 
To prevent clinkers from clinging to the 
bridgewall, a piece of 3-inch pipe is 
rolled into the angle formed by the two 
grates, and the bar allowed to slide over 
this. 

K. P. EveRetre. 

Boston, Mass. 








New York State Boiler 
Inspection 


The “factory inspection laws” of the 
State of New York make it compulsatory 
for all owners or operators of manufac- 
turing plants where steam is used, to 
have the boiler or boilers examined semi- 
annually by a competent boiler inspector. 
The report of such inspections must be 
forwarded to the proper authorities in 
Albany and placed on record. This law 
is a good one if properly enforced. 

Probably 80 per cent. of the boilers in 
use in this State are insured and regu- 
larly inspected by the insurance com- 
panies’ inspectors. This complies with 
the law and protects the owner or op- 
erator in case of accident, for such 
an amount as the policy of insurance 
calls for. This also guarantees thorough 
inspections, the cost of which is so small 
considering the risk taken, and the in- 
spections are so much more thorough 
than those given by the local boiler- 
maker, that a manufacturer or operator 
who does not insure his boilers stands 
in his own light. 

In one of the largest cities in New 
York State the board of education ad- 
vertised for bids for boiler insurance on 
about sixty boilers. This amounted to 
about $75,000. They specified that the 


bid must state the length of time the 
inspectors, who were to do the work, had 
been in the employ of the insurance com- 


pany and their total years of experience 
as boiler inspectors. Jn that sa city 
men are sent out from local boi!r and 
machine shops, to inspect stea boil- 
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ers, who do not know how to figure the 
strength of a seam, the shear of a rivet 
or the strength of a brace. They know 
nothing whatever of the workings of any 
of the many appliances and fittings of 
the boilers they are inspecting, although 
they could put on a patch, calk a leak or 
put in a tube. Any one of the janitors 
could make a more detailed boiler-inspec- 
tion report than such local inspectors, 
for the reason that they have posted 
themselves on boiler matters before pass- 
ing their civil-service examinations. 

The local boilermaker, machinist or 
steamfitter cannot be blamed for doing 
this work; his employer sends him and 
he is doing the best he can. Very often 
these inspections are made by request 
of an insurance company’s local agent, 
so as to hold his business until the regu- 
lar inspector reaches the territory. These 
inspections are satisfactory to the factory- 
inspection department, but are very un- 
satisfactory to competent engineers. 

The following question often arises 
among engineers: “Why does New York, 
the greatest State in the Union, accept 
such inspections, and why does the owner 
or operator of a plant allow them?” The 
owner has to pay for them, but does not 
in any way receive benefit or even use- 
ful advice from such inspections except 
that he has complied with the State fac- 
tory-inspection law. But the engineers 
should ask themselves why they allow it 
when they know the inspections are not 
thorough and not done as well as they 
do it themselves when their boilers are 
emptied for cleaning. This is a subject 
that has been brought up in several as- 
sociations, and it is one that owners, op- 
erators and engineers of steam plants 
should take considerable interest in. If 
they would do so, the present farce of 
so called boiler inspection would be a 
thing of the past. 

New York State is slow to enact a 
State license law for engineers. For 
years the engineers have been trying to 
have a State law passed, but for some 
reason they have never worked together 
and the result has been failure; but now 
engineers all over the State should join 
heartily in advocating the license law 
which is before the legislature. They 
have been working for it for years, and 
there never has been a better chance 
for its enactment than at present. It is 
Not in the interest of any one class or 
Organization and is of equal interest to 
the employer and the engineer. I would 
like to see every reader of Power in this 
State take the matter up with his as- 
Semblyman or State senator, requesting 
them to vote favorably when the matter 
Comes before them. Why should New 
York be behind Massachusetts or Ohio 
in so important a matter as an engi- 
heers’ State license law ? 

W. R. JANTON. 

Rochester, N. Y. 
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Pump Troubles 


A certain engineer of my acquaintance 
delights in showing a pump which he 
claims was bought from the makers for 
half price. The lift of this pump is 
27 feet. When it was first installed it 
absolutely refused to deliver any water. 
The manufacturers, who had guaranteed 
the pump, were called in, and various 
methods were resorted to in an effort to 
make the pump work, but without avail. 
Finally, the makers cut half off the price 
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SECTION THROUGH PUMP 


of the pump in consideration of the fact 
that a pit would have to be dug, and the 
pump placed therein, to shorten the hight 
of the suction pipe. But the pump still 
stands on the original foundation, and 
apparently is freely delivering all the 
water required, the engineer having over- 
come the difficulty by fitting plates at 
each end of the water cylinder as shown 
by the darkened sections in the drawing. 
The clearance space was thus reduced 
and the pump enabled to compress and 
exhaust the air sufficiently to create the 
required vacuum. A heavy rubber bumper 
was also fitted into the plate at A to re- 
lieve the shock of the nuts when start- 
ing the pump. 
R. O. RICHARDS. 
Framingham, Mass. 








Large Losses from Small 
Leaks 


It is surprising what a great loss an 
apparently small leak will cause in an 
engine and how truthful the indicator is 
in locating it. Our large pumping engine 
is of the triple-expansion type, carrying 
15-inch piston valves and governed by 
a pendulum governor operating on a 
steam piston. This controlled the rocker 
shaft, moving the blocks in half links, 
carried by two eccentrics, and thereby 
graduating the travel of the valve and 
giving automatic cutoff. It pumped di- 
rectly against the ram of a 52-inch hy- 
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draulic press, operated by hand valves; 
the hydraulic line relieving at 10,000 
pounds pressure. 

A short time ago the excessive steam 
consumption of this engine became quite 
apparent by the extra demand upon the 
boilers, and it was decided to take an 
indicator diagram in an endeavor to locate 
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DIAGRAM No. 1 


the trouble. It was a difficult matter to 
obtain a load constant enough to catch 
both strokes with one indicator, there be- 
ing no flexibility to hydraulic pressure. 

Diagram No. 1 shows on the head end, a 
loss of compression, failure to build up 
during admission, holding up of the ex- 
pansion line, and a very definite back 
pressure during exhaust. All these points 
indicate a leak past the head end of the 
valve, as a leaky piston would have af- 
fected both ends. 

The valve was taken out and an ex- 
amination showed a leak due to wear; 
it being about 0.015 inch in the worst 
place. 

It hardly seemed credible that this leak 
could have caused such a bad diagram, 
but after expanding the valve and truing 
up the bushing in the steam chest, diagram 
No. 2 was taken with the governor con- 
nected up and the engine carrying normal 
load. This showed a decided improve- 
ment, and as the wear on the valve and 
bushing was due to the weight of the 
former, it was decided to extend the head 
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DIAGRAM No. 2 


end of the valve rod through the steam- 
chest cap and put on a shoe and guide 
to carry the weight of the valve. 

The saving in steam consumption 
plainly showed the value of the indicator 
in locating such trouble. 

P. W. WILLIAMs. 

Philadelphia, Penn. 








Oiling Systems 

In engine rooms, containing two or 
more engines, an oiling system, properly 
designed and installed, is economical as 
well as convenient. A proper oiling sys- 
tem will filter the oil coming from the 
engine and return it to the engine, the 
operation being continuous, and requiring 
but little attention. 
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The system must, of course, be planned 
to meet the requirements of each case, 
and can be divided into two general 
classes, viz., forced feed and gravity. 

While forced-feed lubrication may be 
preferred or even necessary in some 
cases, the gravity method will give bet- 
ter satisfaction, in most cases, when ap- 
plied to stationary plants. In both sys- 
tems a pressure is maintained at the 
feeds. 

In the forced-feed system this pres- 
sure is secured from the pump direct, 
the speed of the pump being automatical- 
ly controlled by the pressure on the sys- 
tem, or the pressure may be controlled 
by a relief valve, connected to the pump 
discharge, through which the surplus oil 
may be bypassed to the suction side. 

It is obvious that a failure of the pump 
will immediately interrupt lubrication 
throughout the system, and even if an- 
other pump were available, the failure 
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of the attendant to notice the interrup- 
tion at once might result in serious 
trouble. 

In the gravity syste, a supply tank 
is installed at a proper elevation to se- 
cure the desired head. The capacity of 
this tank should be sufficient to tide over 
any derangement of the pump, short of 
a breakdown, the possibility of which 
would be remote in a case of this kind. 
Even this possibility could be provided 
for at small extra cost, by having a hand 
pump conveniently connected, as in Fig. 1. 

Where there is a basement under the 
engine room the problem of installing 
an oiling system is somewhat simplified. 
The filter may then be placed in the base- 
ment, the oil from the bearings draining 
directly to it by gravity. The pump would 
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then force the filtered oil to the overhead 
supply tank. In Fig. 2 is shown, in a 
general way, the installation of the filter, 
pump and supply tank. 

An arrangement for taking care of the 
drain oil in a plant without a basement 
is shown in Fig. 3. Here the filter is 
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Fic. 2. GENERAL ARRANGEMENT OF OIL 
SYSTEM 


elevated to be used in lieu of a storage 
tank. 

The drain tank must be set low enough 
to allow the oil from the bearings to 
gravitate to it. In the figure, it is shown 
set in a pit constructed for the purpose. 
The pump may be placed in the pit, or 
above the floor as shown. It would be 
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Fic. 3. FILTER ARRANGEMENT WHEN 
PLANT Has No BASEMENT 


desirable, under these conditions, to regu- 
late the speed of the pump, for the rea- 
son that were an overflow used, the 
clean oil overflowing would again be 
passed through the filter without doing 
any work. This would impair the effi- 
ciency of the filter to a degree, depend- 
ing on its capacity and the amount of 
overflow. The pump regulator referred 
to could be obtained by using a float in 
the drain tank, in connection with the 
pump throttle, as shown. In the drain 


tank is a shallow sediment pan A, into 
This pan 


which the drain discharges. 
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acts as a catch basin for the heavier mat. 
ter contained in the oil and can be easily 
lifted out for cleaning as often as re. 
quired. Should it be desired to heat the 
contents of the drain tank, a pipe coil 
could be placed in it and the pump ex- 
haust passed through it. Most filters have 
coils for this purpose. 
J. B. Crapper. 
Cleveland, O. 








Raising Feed Water Temper- 
ature 


Several months ago I experienced con- 
siderable trouble with low feed-water 
temperatures. Our plant consists of 
three 325-horsepower Heine boilers, one 
500-kilowatt and another 325-kilowatt 
generator direct-connected to Corliss en- 
gines, and one Cochran open heater rated 
at 500 horsepower. The plant is run non- 
condensing and the heater is connected in 
tne usual way. 

It was the practice to run the 325- 
kilowatt set from about midnight to 4 
or 5 p.m. the following afternoon with a 
load ranging from 50 to 150 kilowatts. 

During this time we usually obtained 
a feed-water temperature of 140 to 208 
degrees. If the load was light and re- 
mained steady, a temperature of 206 or 
208 degrees could be maintained, pro- 
vided the feed pump was so regulated as 
not to require adjusting. I7, for any 
reason the pump was speeded up, the 
temperature of the feed water was sure 
to fall. After starting the 500-kilowatt 
set it was impossible to get a temperature 
of more than 190 degrees and more of- 
ten it was considerably below this, rang- 
ing from 110 to 170 degrees, until the 
load went off. During the day we ran 
on one boiler until late in the afternoon 
when another was cut in for the peak of 
the load. From the above it will be no- 
ticed that when the load was _ heaviest 
and hot feed water would have been 
desirable, it was hardest to obtain. 

Upon examination I found that when 
the water was at its lowest temperature 
the vent pipe from the heater was cold. 
I proceeded to the roof and found that 
a strong current of cold air was being 
sucked down into the heater through the 
vent. After second thought, this did not 
seem unnatural as I knew that when 
exhaust steam went into the heater and 
was condensed, a partial vacuum was 
formed, hence the flow of air. By plac- 
ing my hand over the vent and allowing 
it to bob up and down, it was soon burned 
by exhaust steam. The action of this 
was as follows: 

Upon exhausting from the engin« 
steam went into the heater and was con- 


» the 


densed by the cold water, thus creating 
a partial vacuum, as before stat But 
before the engine had time to haust 
again, cold air rushed down vent 
and into the heater, not only cooling 
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what had just been heated, but by the 
time the next exhaust took place, the 
pressure in the heater was about equal 
to that of the atmosphere and the bulk 
of the exhaust choosing the path of least 
resistance, escaped to the atmosphere 
through the exhaust pipe. The result 
was that only a small amount passed 
through the heater to heat the feed 
water; hence cold feed water was ob- 
tained while the boilers were steaming 
rapidly. 

This led to the placing of a check 
valve, made from a piece of sheet iron 
and wire, on top of the vent pipe. By 
this means, all cold air is kept out and 
a vacuum maintained in the heater. Any 
surplus exhaust that is drawn in and not 
condensed, or any air that may come 
in the feed water is allowed to escape. 

Since adding this check to our heater, 
an almost constant temperature of 206 
degrees in the feed water is maintained 
regardless of changes in load. Occa- 
sionally 208 degrees is reached, and 
never less than 204 degrees. The varia- 
tion of the feed pump to suit the load 
does not affect the temperature of the 
water. It might be well to remark that 
we can now carry over the peak of the 
load without the assistance of the other 
boiler. It is obvious that this gain in 
feed-water temperature results in a de- 
cided saving in coal. 

C. A. Russ. 

Hattiesburg, Miss. 








The Use of Lead Gaskets 


Some years ago, the writer was con- 
fronted by a rather expensive gasket 
proposition. The company had two plants 
located near to each other, one equipped 
with five Atlas boilers, and the other 
with four Erie return-tubular boilers of 
150 horsepower each. 
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METHOD OF ATTACHING LEAD GASKET 














Our feed water was taken from a 
Stream upon the banks of which the 
Power house stood. Naturally there was 
much trouble with mud, and despite the 
Provisions used to guard against it, we 
were never able to run a boiler over two 
weeks without cleaning. The replacing 
of manhole gaskets was therefore found 
to be a rather expensive affair, as we 
never had much success in using a gas- 
ket that had seen service before. 

To overcome this difficulty a plan was 
Tesorted to, which proved both success- 
ful and inexpensive. It was the use of 
homemade lead gaskets. When the man- 
hole plates were removed for the pur- 
Pose of cleaning a boiler, we had the 
blacksmith shrink a band about 2 inches 
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wide and ™% inch thick around the rims 
in such a way as to make a groove in 
the space to be occupied by the gasket 
(See the accompanying illustration). The 
plate would then be leveled and molten 
lead run into the groove, filling it up 
near to the shoulder of the plate proper. 
The flanges of the manholes were sim- 
ply the lead plate rolled inward in the 
usual way. 

The gaskets made in this way usually 
lasted for about five or six removals of 
the plate, after which they were cut out 
and fresh lead added. 

E. T. BINNS. 

Philadelphia, Penn. 








A Reconstructed Heater 


Having had consideratle trouble with 
a water heater of a common type I will 
relate the method I used in overcoming 
this trouble, hoping my experience may 
be of use to others in similar cases. 

The heater in question is of the hori- 
zontal, flat-coil type, 13 feet long by 29 
inches in diameter, and is used to heat 
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view of the heater before any changes 
were made, it will be seen that the coils 
pass through both heads and are made 
tight at these points by locknuts and 
wicking. Brass having nearly double the 
expansion of iron, there were times when 
these coils were under considerable 
strain, causing the joints at the heads to 
leak, and in time the joints at the re- 
turn bends also began to leak and give 
trouble. 

About two years ago I overhauled this 
heater and made all joints tight, but in 
less than a year it began to give trouble 
again, and about two months ago almost 
entirely gave out. I had about made up 
my mind as to where the trouble was 
located and proceeded to remodel the 
heater according to a plan of my own. 
Fig. 2 shows a plan view of the heater 
as it is now. I substituted 2'-inch pipe 
for the old 3-inch and used six pipes 
instead of five, thus bringing both ends 
of each coil out at the same head and 
leaving one end of the coil free to move, 
thereby relieving the joints of most of 
the strain due to expansion. As the 
heads of this heater are bumpted it be- 
came necessary to provide four flat places 








the water in_ several The 


buildings. 
temperature is controlled by a thermo- 
static regulator which closes a diaphragm 


valve in the steam line when the tem- 
perature reaches 180 degrees. The heat- 
er contains two coils of 3-inch brass pipe, 
each coil being made up of five 12-foot 
lengths with the necessary return bends. 
The coils are so connected that both may 
be used on either live or exhaust steam 
or one on each at the same time. The 


trouble has been to keep the joints tight, 
where the coils come through the heads; 
joints at the return 


also te keep the 





in one head in order to make up the 
joints at the places where the coil ends 
came through. As it promised to be a 
difficult matter to make provision for this 
by driving the head in, I had two cast- 
ings A, Fig. 2, made to conform to the 
shape of the head, each having two 3%- 
inch holes which were extended by bosses 
on each side. These castings w 7e 
riveted to the front head, and had a calk- 
ing strip inserted between the casting 
and the head, after which the bosses were 
dressed down so as to give flat surfaces 
perpendicular to the axis of the heater. 
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Fic. 2. HEATER AFTER RECONSTRUCTING 


bends from leaking. For when they do, 
the coils fill with water and this leads to 
a bad water hammer when steam is 
turned on, to say nothing of the great 
waste of both heat and water. 

By referring to Fig. 1, which is a plan 


The heater has now been in use about 
two months since being rebuilt and has 
given better service than it ever did be- 
fore. 
H. A. MUNYAN. 
Syracuse, N. Y. 
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™ Cylinder Lubrication 


As there seem to be quite a few arti- 
cles on “Cylinder Lubrication” appear- 
ing in Power, I submit herewith a brief 
description of the engines and _ the 
amounts of oil used where I am em- 
ployed. We have four, variable-speed, 
throttle-governed eng nes, the cylinders 
of which are 15x16 inches in size, built 
by the Ball Engine Company. The en- 
gines are equipped with their builders’ 
regular telescope valve, and run at an 
average speed of about 200 revolutions 
per minute, 144 hours per week. We 
carry 100 pounds steam pressure and use 
a very common grade of cylinder oil. 
We use 1% pints of oil per cylinder 
per 24 hours and seem to get very good 
results. 

J. SHORT. 
’ Hamilton, O. 








I have read closely the several very 
interesting articles on “Cylinder Lubri- 
cation” which have been published in 
Power. I believe that the most im- 
portant feature of this question has not 
been properly emphasized, that is, the 
saving in work accomplished by the prop 
er use of cylinder oil. 

Of course, we do not want cylinders 
and valves cut or worn, and in the let- 
ters so far written, this seems to be the 
only point made or discussed. I noticed 
that Mr. Wilson expressed the intention 
of starting a 400-horsepower engine w'th- 
out oil. If he investigates, he will find 
that his fuel cost will increase to such 
an extent that he could use oil of the 
maximum price and quantity and still be 
away ahead in point of cost. For over 
20 years I have been engaged in in- 
vestigating lubrication under many and 
varied conditions that prevail in the 
Southeastern States, making an average 
of 32 actual, practical tests every year, 
and I have found that local conditions 
govern entirely the nature and quality 
of lubricant necessary to secure maxi- 
mum service. 

I find that, as stated above, the idea 
seems to prevail among engineers that 
if they can keep cylinders and valves 
from cutting and wearing, that is all that 
is needed. This is entirely short of the 
real reason for using an internal lubri- 
cant. The real reason is for the pur- 
pose of saving power, fuel and repairs, 
and it is obvious that if we do that, the 
question of cutting and wearing will dis- 
appear. 

I made a very thorough test some years 
ago to determine the difference between 
two cylinder oils which were sold at the 
same price, one being a filtered oil and 








Comment, criticism, sug- 
gestions and debate upon 
various articles, letters and 
editorials which have ap- 
peared in previous issues. 




















the other a black. The engine was a 
Corliss, 22x48 inches in size, running 
simple, condensing and at 640 feet pis- 
ton speed per minute, under 125 pounds 
boiler pressure. The regulation being 
very good, we indicated under friction 
load, which consisted of the mill shafting 
with all belts on loose pulleys. We took 
ten diagrams at intervals of five minutes 
with the filtered oil and found an aver- 
age friction load of 64.52 horsepower. 
We then put on the black cylinder oil, 
ran a week and then made another indi- 
cation under exactly the same conditions. 
A friction load of 59.62 horsepower was 
shown, indicating a net reduction in fric- 
tion of 4.90 horsepower. Not being sat- 
isfied with this, we repeated the test after 
running nearly a month on the black 
oil. The last test showed a friction load 
of 57.42 horsepower with the black oil, 
and with the filtered oil 63.11 horse- 
power. : 

Now, if this difference in friction ‘ex- 
ists, as it does, between two different 
oils, both high-grade, will someone com- 
pute the difference between oil and no 
oil? As near as we can compute it, 
over 80 per cent. of engine friction is 
in valves and cylinders. Now, if we 
can reduce that even 10 per cent., it will 
more than repay us for the oil used re- 
gardless of cost. 

I notice that many correspondents use 
as an argument the fact that little oil is 
used internally at sea. This is true and 
very unfortunately so, for if they could 
use cylinder oil at sea, it would very 
much reduce the cost of fuel and re- 
pairs. The reasons for not using internal 
lubrication at sea are twofold: First, all 
ships use all their exhaust condensation 
for boiler feeding. Second, with the dis- 
tilling plants, it is impossible entirely to 
remove the salt, and by using any ap- 
preciable amount of oil they endanger 
the boilers. Again, when _ boiler-feed 
water has even a trace of salt, cylinder 
oil is of little use, as it will not stick 
to the rubbing surfaces. 

I observe that there is quite a differ- 
ence in opinions as to the relative values 
of the dark and the light cylinder oils. 
My experience teaches me that greater 
efficiency can be obtained with black oil, 
as it contains all the carbon properties 
of the crude oil, which is all black. By 


reducing the natural stock by filtration 
to make it light, it is necessary to remove 
a large percentage of mineral hydrocar- 
bons. It then becomes necessary, before 
the light stock can be made to stick to 
rubbing surfaces and to furnish any de- 
gree of lubrication, that the mineral 
hydrocarbons be replaced with either 
animal or vegetable hydrocarbons, wh‘ch 
are known to be much inferior to mineral 
hydrocarbons, not only as lubricants bat 
also because they are subject to the de- 
velopment of free acids which aie in- 
jurious. 
F. A. DILL. 
Baltimore, Md. 








So far as I have noticed, most verti- 
cal engines can be run entirely without, 
or at the most with a very small quan- 
tity of, cylinder oil, provided some care 
is taken to have the steam reasonably 
dry. In some cases I have noticed that 
a good separator at the throttle has made 
it possible to reduce the oil from the 
customary three drops per minute to 
about one every three minutes. As 
stated by Mr. Alling, in a recent issue, 
occasionally the piston rings and slide 
valve will set up a more or less dis- 
tressing groaning, but feeding a few 
drops of oil will soon quiet it. I have 
allowed a small engine, which I was not 
afraid of injuring, to run on unattended, 
and found that after a time the groaning 
would stop as suddenly as it started. In 
nearly every case when the noise was at 
its loudest, water could be seen running 
down the valve stem and piston rod, con- 
firming for me the idea of wet steam 
being responsible to a great extent. I 
never noticed any undue cutting or wear 
on this engine. 

As regards horizontal engines, the 
question of cylinder lubrication seems to 
be another story. In one plant of which 
I had charge some years ago, were two 
horizontal engines having 11x12-inch cyl- 
inders and making 200 revolutions per 
minute. We used Valveoline. From the 
appearance of the lubricators, the man 
before me had been in the habit of giving 
them a dose of a pint or so and then 
forgetting all about them. I started cut- 
ting down the oil supply slowly. All 
went very nicely until a rate of about 
one drop per minute was reached, when 
slight groaning commenced. I reduced 
the oil no further. At about this time, 
our entire supply of cylinder oil, ten oF 
twelve cases, was carried away by 4 
rise of the river. Although we ‘tried 
our best, we could obtain no further sup- 
ply for seven or eight days, being in 4 
remote section. I tried some gas-engine 
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oil which we were using in air cylinders 
with poor results. That giving out also, I 
used plain engine oil which, of course, 
was worthless. By the second day the 
engines were groaning badly. On the 
third day it took two assistants with bars 
to start them off the centers. Here I 
would have quit, but the superintendent 
insisted on keeping things moving. One 
morning, I noticed that one of the cylin- 
der drains which leaked would spit water 
every time there was a particularly pain- 
ful groan. Just then the noise of the 
blowoff being opened drowned _ the 
squeals. When the former noise ceased 
I noticed that the groaning was much 
less. I naturally jumped at the con- 
clusion that wet steam complicated mat- 
ters. After this, the keeping of the water 
level as low as I dared certainly made 
things work smoother, but by the time 
the oil arrived several days later, the 
engines were about at their last gasp. It 
took several days and plenty of oil to 
make these cylinders silent again, al- 
though they were not damaged to any 
extent; which to me at the time seemed 
remarkable. The gas-engine oil which 
we had used was found in the exhaust 
head and on the roof in as good shape 
as when it left the lubricator. The en- 
gine oil, as was expected, just went up 
in smoke. 
O. MONTHAN. 
Tucson, Ariz. 








I have read with great interest the 
article on “Cylinder Lubrication” but up 
to the present I have not read of a 
case that parallels an experience which 
I had some years ago with a pump. 

This pump was located in a mine, 600 
feet below the surface and was used to 
keep the mine clear of water. The steam 
cylinder was 14x16 inches and the water 
end was 8 inches in diameter. 

The steam line from the boilers to the 
pump was 700 feet long. As the lubri- 
cator was located near the boilers, the 
oil had a good chance to mingle with 
the steam before it reached the pump. I 
tried the best grades of cylinder oil but, 
invariably, as soon as the oil started, the 
pump would stop; then I would have to 
cut off the oil and go down the shaft and 
sit in a cold shower of seepage, cranking 
the valve gear for a half hour before 
the pump would again run alone. Try 
as I might, I could not feed the cylinder 
oil slowly enough. If I stopped the oil 
entirely, the pump, after an hour’s run, 
would stop also. I experimented with 
tallow, graphite and kerosene but all to 
no avail. Red, engine oil was also a 
failure. I got the best results by mix- 
ing engine oil and kerosene in equal pro- 
a and feeding as slowly as pos- 
Sible. 

At a point 200 feet below this pump 
was a 12x14-inch Knowles sinking pump. 
This pump ran smoothly and gave the 
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best results with seven drops per minute 
of a heavy cylinder oi!. As this pump 
had a separate steam line to the boilers, 
it could in no way interfere with the 
operation of the other pump. 

Recently, I installed a new 5% and 3% 
vy 5-inch duplex, boiler-feed pump. All 
the oil and graphite in town could not 
keep it from groaning and screaming. As 
all the steam generated is used for cook- 
ing and baking, I had no other cylinder 
to experiment with. Two weeks ago I 
changed the boiler compound. Today my 
pump uses one drop of oil per minute 
and if I turn my back I cannot tell 
whether it is running or not. 

I have read of several trying to run 
without cylinder lubrication, but has any 
one succeeded? It may be possible with 
vertical cylinders, but with the horizontal 
—well, I want to be shown, and I am not 
from Missouri, either. 

JOHN H. HIEBER. 

Spokane, Wash. 








Bundy Return Trap Valve 


I wish to call attention to the article 
on page 514 of the issue of March 15, 
headed “Operation of Bundy Return 
Trap.” The writer of this article has 
neglected to tell how the water gets into 
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SECTION THROUGH VALVE 


the bowl, and this is the question that 
is most frequently asked. 

In the second paragraph he speaks of 
a globe valve. This is not a globe valve, 
but is a double-seated valve, as shown 
in the illustration, the upper seat being 
connected to the steam space of the boil- 
er and the lower opening to the atmos- 
phere. The operation is as follows: When 
the trap is in the filling position, the 
interior of the bowl of the trap is open 
to the atmosphere through the bent pipe 
and the vented valve so that there is no 
pressure in the bowl. The discharge 
check is kept closed by the pressure from 
the boiler. Now, the water of condensa- 
tion is forced into this trap by the pres- 
sure behind it until it gets within 2 
inches of the top of the bowl. Then the 
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bowl dreps, closes the vent and admits 
steam from the boiler and as the trap is 
located above the water line of the boiler, 
the water flows into it by gravity. When 
the bowl is empty the weight on the lever 
returns it to its filling position, and the 
steam remaining in the bowl is vented 
to the atmosphere, relieving the pressure 
and allowing a new charge to enter. 

' There should be a valve or cock on the 
vent so that it can be regulated accord- 
ing to the work to be done. When every- 
thing is cold the vent should be wide 
open, but when the water is very hot, 
only partially open so as to prevent the 
evaporation of this water due to its tem- 
perature, especially when it comes from 
high-pressure systems. 

J. JONEs. 
Passaic, N. J. 








Water Tank Indicator 


Mr. Heyrodt, on page 319 in the Feb- 
ruary 15 issue, pokes fun at an idea for 
a water-level indicator which I advanced 
as being free from undue complications. 

Mr. Glick, on page 648 of the April 5 
issue, also is interested and asks a few 
pertinent questions. Perhaps I can ex- 
plain matters satisfactorily. 

The idea of transmitting the pressure 
due to the static head developed by a 
column of water, originated with a Greek 
philosopher named Hero, who flourished 
about 200 B.C. He made a piece of 
apparatus known to us as Hero’s Fount- 
ain, which, seemingly, performed the im- 
possible. Water flowing from an open 
vessel into a closed tank causes the air 
in the tank to undergo compression. This 
pressure is carried to another closed tank, 
situated at the level of the first open ves- 
sel and the water contained in the sec- 
ond closed tank is forced upward through 
a discharge pipe and forms the fountain. 

Mr. Glick has the right idea when he 
asks, why not hook the gage directly onto 
the discharge pipe. If this is done, the 
only difficulty is that the difference be- 
tween high and low water is hardly 
noticeable when the tank is elevated more 
than 50 feet. 

I have in mind a tank which was under 
my charge for a while. It was located 
98 feet above the engine-room floor. The 
difference between high and low water 
was 5 feet; and the pressure. differ- 
ence between these two heads was only 
1.8 pounds per square inch which would 
hardly be noticeable if, in selecting a 
gage to record the pressure, we bear in 
mind that the scale should read to about 
twice the normal pressure. 

I agree with Mr. Glick that my plan 
would not work very long due to the 
water absorbing the air in the tube. Most 
engineers would be happy, judging from 
the number of ingenious plans to notify 
them of low water, were any system to 
work for a few weeks at a time without 
a hitch. The air absorbed by the water 
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would be replaced every time the tank 
was allowed to empty for cleaning pur- 
poses, etc. 

It may be of interest to mention that 
the only other application of Hero’s 
Fountain of which I am aware is in one 
of the most modern as well as most 
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sensitive of indicators in existence, 


namely, the phthysmograph, an instru- 
ment which will measure the variations 
between two heart beats, and which, be- 
cause of its accuracy in this respect and 
because of certain physical processes re- 
lating to the heart which go on when a 
falsehood is told, will indicate when a 
lie has been told. 
WesLeEY McCARDELL. 
Brooklyn, N. Y. 








I have read with interest the different 
articles under the title ““Water Tank Indi- 
cator,” one of which appeared in the 
April 5 number. 

I would suggest to Mr. Glick that if 
he will buy an altitude gage and con- 
‘ nect it to the bottom of the pipe as he 
suggested doing with an ordinary gage 
and then fill the gage pipe with water to 
the bottom of the tank, he can then ad- 
just the hand on the gage to zero and 
will not need to make any further ad- 
justment or calibration as the gage can 
be read directly in feet of water. 

A. K. GATES. 

Omaha, Neb. 








Oilasa Cause of Boiler Failure 


Referring to the description of a flue 
collapse in a Lancashire boiler, in the 
issue of April 5, there can hardly be any 
doubt but that this accident was a clear 
case of bagging, or, as some call it, a 
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dropping of the furnace sheet caused by 
the overheating of the metal in conse- 
quence of a deposit of scale. 

That such was the cause of the disaster 
can readily be seen from the bulging 
shape of the top furnace sheet, shown in 
the illustration, which is the form usually 
taken when the sheets are overheated 
from any cause, but particularly from 
greasy scale. 

It would be interesting to know just 
what the quality was of the feed water 
which was supplied to this boiler, and 
also what the nature of the scale was, or 
whether the latter contained any oily or 
greasy deposit, which is so frequently 
fatal to boilers of every kind. 

An examination of the records of fur- 
nace collapses and tube ruptures will 
show that in a large majority of cases 
they were caused by oil and grease de- 
posits resulting from imperfectly filtered 
condensate which had been used as boil- 
er feed, and which readily deposited its 
oily contents upon the furnace sheets. 

Difficulties of this kind are quite fre- 
quent even when the feed water contains 
but a fraction of a grain of oil per gal- 
lon. In the long run, these fractional 
and apparently insignificant amounts of 
grease or oil, which resist all attempts to 
filter them out by ordinary methods, are 
bound to bring boiler troubles resulting 
in bagging and explosions. 

The only’ safeguard against such 
dangers is, therefore, a pure, clear feed 
water, devoid of all traces of grease, if 
the condensed steam is used over again, 
or a soft water free from mineral mat- 
ter in solution. 

While there is no direct evidence that 
oily scale was the cause of the disaster 
in question, doubtless many readers will 
at once recognize the similarity in ap- 
pearance between the bulged portion of 
the collapsed boiler, shown in the illus- 
tration, and many instances in which 
greasy deposits caused by oily feed water 
were known to have been the direct 
cause of the trouble. 

ARTHUR E. KRAUSE. 

Jersey City, N. J. 








Steam Liberating Surface 


In response to your editorial in the 
March 29 issue of PowER on “Steam 
Liberating Surface,’ I submit some 
figures and other data relative to this 
matter, which I obtained while testing a 
boiler in my plant last February. 

The object of the test was to deter- 
mine whether it was economical to try to 
use this boiler alone or to use another 
of smaller size with it. 

The boiler in question is of the hori- 
zontal, tubular type, 60 inches in diam- 
eter and 18 feet long; it contains 84 
three-inch tubes. The tubes are pitched 
4 inches both ways except in the center 
where a 2-inch space is left between 
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them. The boiler is provided with gq 
steam dome 30 inches in diameter by 
36 inches in hight. This dome is situated 
directly over the bridgewall of the fur- 
nace. Steam is taken from the boiler 
through a 4-inch pipe, screwed into a 
flange riveted to the top of the dome. 
This pipe does not extend through the 
head of the dome. 

Nearly all of the steam is condensed 
and returned to the boiler as feed water, 
not over S per cent. of make-up water 
being required, and this is of very good 
quality. The water is supplied constantly 
by a duplex steam pump at about 150 
degrees Fahrenheit and enters the boiler 
through the blowoff pipe. The boiler is 
blown down twice daily and is cleaned 
about once in six weeks, at which time 
we usually get about a peck of scale and 
mud, principally the latter. 

The coal used is anthracite, pea size, 
having a heat value of about 12,000 B.t.u. 
per pound. 

The grate is 5x6.5 feet in size, having 
an area of 32.5 square feet. 

The figures are arranged in tabular 
form, under two heads. The first test 
was made with the water level carried 
at a point 10 inches from the top of 
the boiler shell and the second with the 
water level at 16 inches from the top. 














Test No. 1 lest No. 2. 
Water | Water 
Level 10 Level 16 
Inches | Inches 
from Top | from Top 
of Shell. of Shell. 
Coal per hour, lb....... 125 500 
Water evaporated per 
Ek ara 3,500 | 3,800 
Heating surface, sq.ft... 1,330 1,330 
Grate suriace, sq.ft..... 32.5 32.6 
Steam pressure, lb. gage. 60 60 
Feed-water temperature} | 
nn res 150 150 
Heat value of coal, B.t.u.| 12,000 12,000 
Steam space, cu.ft...... 53.7 | 90.6 


Liberating surface, sq.ft. | 67 80 








With the water level 10 inches below 
the top of the shell and at the rate of 
evaporation given in the table for test 
No. 1, priming began. The amount ot 
coal burned was increased to about 525 
pounds per hour but priming became so 
violent that no reliable figures could be 
obtained. Water fed to the boiler at this 
time was at the rate of about 4100 pounds 
per hour. 

At this rate of evaporation and with 
the hight of water given in the table for 
test No. 2, priming began. The coal 
burned was increased to the rate of about 
575 pounds per hour and the priming 
again became violent. The water rate at 
this time was about 4500 pounds per 
hour. 

There are some things about 
figures which I do not understand and I 
should be glad to have the opinions of 
others in regard to them. 

For instance, why should 67 square 
feet of water surface in the first test 
liberate more steam with the same 4p- 


these 
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parent amount of priming than did the 
80 square feet in the second test? 

Again, why should the small increase 
in the rate of combustion make such a 
great difference in the amount of prim- 
ing ? 

In both cases, when the rate of com- 
bustion was increased as stated, the prim- 
ing became so violent that the separator 

‘in the steam line could not take care 
of the entrained water. 

I hope that these figures may be of 
some use although they are not as com- 
plete as could be desired. 

H. A. MUNYAN. 

Syracuse, N. Y. 


Boiler Accident(?) 

In the April 12 number, on page 671, 
is given a short account of an accident 
at the Teachout Boiler Works in Cleve- 
land. It is stated that steam was admitted 
to a boiler in which a man was working 
and as a result he was severely burned. 
As I am well acquainted with the shops 
in question and as there is only one 
boiler there, I was at a loss to understand 
how steam could be turned into it. Con- 
sequently I called upon the superintend- 
ent and got the particulars of the acci- 
dent which are as follows: 

On a certain Saturday afternoon, which 
is pay time, the superintendent gave 
orders to one Theodore Gordon (the one 
who rapped on the boiler for help) to 
assist the engineer to clean the valves 
on the air compressor, the next day, Sun- 
day. About 10 or 11 o’clock on Sunday 
a teamster came down to the shops and 
as there was no steam in the boiler, the 
teamster and Gordon proceeded to raise 
steam of a different sort by making a 
number of trips to a place, not far from 
the shop, where the man behind the bar 
turned the valve at the end of a pipe 
which led to a beer keg. I am not so 








sure but that this may be the same valve: 


referred to in the article in question. This 
valve-turning operation was performed 
quite a number of times before the air- 
compressor job was finished. About the 
middle of the afternoon the teamster and 
Gordon departed from the plant, leaving 
the engineer to finish the job. 

From an account by one of the boiler- 
makers it appears that during the week 
Previous someone had told of a horrible 
experience he had had at one time in- 
Side of a boiler (he probably read the 
yarn in Power where it was given, not 
long since, as the experience of an in- 
spector), 

At about lam. Monday, an em- 
Ployee of the American Steel and Wire 
Company found Gordon much the worse 
for wear under a trestle at a railroad 
crossing about a mile from the shop. 
Gordon described in stirring terms the 
harrowing experience he had had on the 
sice of the boiler, having recollected 
the details from the account given to 
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him during the week, and as a conse- 
quence he secured a free ride home in 
an ambulance. Gordon reappeared for 
work on Tuesday morning. About a week 
later the Teachout Boiler Company re- 
ceived a bill of $10 for ambulance ser- 
vice, whereupon the boss asked Gordon 
if he knew who was going to pay the 
$10. Gordon guessed that it was up to 
him, and so it was, for he was $10 short 
on pay day. 
ALBERT IHLENFIELD. 

Cleveland, O. 

[The short account in the issue of April 
12 was an attempt on our part to give 
advance information from the daily press, 
which we did not have time to verify.— 
Ep.] 








On Putting It Up to the 
“Old Man’ 


I read with interest the letter by George 
Pehlman in the current issue, “On Put- 
ting it up to the ‘Old Man.’” It is that 
old, old story of the layman dictating 
in matters that are technical. Doubtless 
a good many engineers could relate the 
same sort of experience. Yet the num- 
ber of men who discount or ignore the 
counsel and suggestions of their engi- 
neers is getting smaller and smaller. 

The tendency seems to be to let the 
engineer attend to the things that come 
within his province. The employer says 
to the engineer: 

“IT pay you for inaugurating and main- 
taining efficiency and economy in the 
boiler room. If you can do what I think 
you can, you’ll be worth lots of money 
to me and you will increase your wages 
just as fast as you increase my margin 
of profit. If you can’t, you won’t be 
worth the space you occupy.” 

The engineer is not only permitted but 
expected to take the initiative in suggest- 
ing new ways of doing things and new 
equipment. He may not always get what 
he wants but he will be given a hearing 
and everything he says will receive due 
consideration. Many times an engineer 
has only himself to blame for his fail- 
ure to get what he wants. He does not 
go deep enough into the subject in hand 
to speak with confidence and enthusiasm. 
He puts up a poor case and he fails. I 
am reminded of an engineer I met not 
long ago. He kept his eyes and ears 
open all the time for new ways of cut- 
ting down operating expense. When he 
saw something that looked good to him 
he began to post himself on the subject. 
He dug deep. He fortified himself with 
facts and then put it up to the “Old 
Man.” He generally got what he wanted. 
He was turned down once, however, and 
this is the way he won out. Said he: 

“Now, look here, I’m asking for this 
in your interest. I know it’s going to save 
you money. I admit there’s also a selfish 
motive back of it—I want to make good. 
If you don’t want to buy it, let me do it. 
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But if I buy it I think I’m entitled to the 
saving made through its use and I want 
you to give it to me.” 

The assurance and _ authority 
which he spoke won his case. 

This brings me to Mr. Pehlman’s ques- 
tion, “Is it advisable for an employer 
to become acquainted with his engineer, 
and why ?” 

Without endeavoring to answer it I 
have this to say: I know of nothing 
that will bring the engineer and the 
“Old Man” together so quickly as results. 
And when results bring men together the 
men hang together pretty well even 
though they may not be particularly 
stuck on each other. More often, though, 
the men become friends. The business 
world furnishes thousands of instances 
to prove this. Let us take a concrete 
case and, since Mr. Pehlman has men- 
tioned the subject of coal, suppose we 
take that. Heavy fuel consumption is 
one of the signs of scale. There are 
good tube cleaners on the market that 
can be tried free of charge and without 
obligations to purchase. One boiler can 
be cleaned. The results would be im- 
mediate and positive. The “Old Man” 
could be asked to come down and see 
the pile of scale. There’s nothing like 
indisputable evidence of work done. I 
venture to say that the “Old Man” would 
smile. Then he could be told that that 
is what has been eating up a large part 
of the coal. Then for a month or so 
the coal pile could be watched and if 
there wasn’t less used during that period 
than there had been for the same period 
when the boiler was dirty, I’ve missed 
my guess. 

Thus, step by step, the “Old Man” 
could be “shown.” And when it came 
to the matter of purchasing the cleaner, 
it could be pointed out that the cleaner 
was guaranteed to pay for itself in a 
given period. Most boiler-tube cleaner 
manufacturers make some such guar- 
antee. Suppose this course was taken, 
doesn’t it seem reasonable to suppose 
that the “Old Man” would give in? 

H. E. GANSWORTH. 


with 


Buffalo, N. Y. 








I read with interest Mr. Pehlman’s arti- 
cle in April 12 number of Power. I 
think that the “Old Man” is very wrong 
in his attitude and am led to believe that 
if he were a little more open minded he 
might change his view of the situation. 
Of course, it cannot be expected that all 
men in a position such as I imagine him 
to be in will know all about the opera- 
tion of a power plant nor what and how 
much is required, but it is his duty to 
find out. The only way in which he 
can find out is by observation, and by 
questioning the operating engineer. He 
should then secure figures from other 
power plants and operating engineers on 
the information he desires and then make 
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a comparison. I think that everybody 
would be benefited as a consequence. 

Yes, I think that the only thing for 
the employer to do is to become thorough- 
ly acquainted with the operating engi- 
neer. The more acquainted he becomes, 
the better it will be for him, for the rea- 
son that he will be able to “size up” his 
engineer better, and the engineer will be 
better able to understand what is re- 
quired and work to much better ad- 
vantage. 

In thinking over Mr. Pehlman’s situa- 
tion, I am of the opinion that if he were 
given charge of everything pertaining to 
the power plant, the “Old Man” could 
spend his Sunday afternoons having a 
social chat with his engineer instead of 
a business talk. 

T. J. HAMMERSLEY. 

Milwaukee, Wis. 








Calculation of Power Loss in 
Slipping Belts 


It is said that figures do not prevari- 
cate. That is as far as I dare to go with 
this quotation. It is always pleasant to 
have mathematics to prove what one be- 
lieves, but it is well to temper one’s 
mathematics with common sense. 

On page 713, an article on the sub- 
ject of slipping belts uses several hun- 
dred words to get a mathematical ex- 
pression for the power lost by a slip- 
ping belt. To start with, it assumes that 
the tension on the slack side of the belt 
is 135 pounds, and on the tight side 300 
pounds, making a net pull of 165 pounds, 
which, at the belt speed given, namely 
2000 feet per minute, will transmit 10 
horsepower. The total belt slip is also 
assumed to be 10 per cent., referred to 
the belt speed. 

Now, after calculating the unit pres- 
sure around the arc of contact of each 
pulley, the article assumes the coefficient 
of friction of 0.2, and calculates that the 
“srip” of the belt on one of the pulleys 
is 123 pounds, and on the other pulley 
is 154 pounds. If it requires 165 pounds 
of pull in the belt to transmit the 10 
horsepower, which end of the belt is 
actually receiving the 10 horsepower? If 
neither end is receiving it, from what 
source comes the extra pull required to 
make up the full 165 pounds in the mid- 
dle of the belt? The pull on each pulley 
must be alike, and the same as at the 
middle of the belt. According to the ar- 
ticle in question, and the mathematics 
therein, this does not come from the force 
exerted by the contact of the belt upon 
the surfaces of either pulley. 

It seems to me a little more reasonable 
to assume that the actual belt pull of 165 
pounds is slipping over the surface of 
each pulley at‘a speed equal to the dif- 
ference in the speed between the belt and 
the pulley. As the original assumption 
was that the slip on the motor pulley 
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amounted to 120 feet per minute, why 
would not the loss be equal to 165 pounds 
multiplied by 120 feet, or 19,800 foot- 
pounds per minute? In the case of the 
other pulley where the slip is assurned 
to be 80 feet per, minute, why is 


not the loss equal to 165 pounds mul- 


tiplied by 80 feet, or 13,200 foot-pounds 
per minute? The sum of these two 
amounts to 33,000 foot-pounds per min- 
ute, or one horsepower lost. As the 
slip was calculated at 10 per cent. re- 
ferred to the belt speed, it is not reason- 
able that the power loss should be one 
horsepower, or 10 per cent. referred to 
the power carried by the belt? 

This seems very good mathematics and 
common sense to me, although, of course, 
I may be wrong. As a matter of fact, 
the probable trouble with the argument 
is that the wrong coefficient of friction 
between leather and iron, to suit the slip 
assumed, was taken. If this coefficient 
of friction had been just right, to suit 
the other assumptions which were made, 
or the slip had been made correct to suit 
the coefficient of friction and the unit 
pressure, the actual loss would have 
figured up to one horsepower, just as I 
have made it, instead of 7% horsepower, 
as he has it. Truly, a little mathematics 
is a dangerous thing. 

S. R. BENEDICT. 

New York City. 








When a certain conclusion can be 
reached by several methods of reason- 
ing, most of us prefer the simplest one, as 
it is least liable to lead us astray. This 
is the excuse for the following article 
upon rather an ancient subject. 

By using part of the data given in the 
article “Power Loss of a Slipping Belt,” 
which appeared in Power of April 19, I 
would like to point out that the correct 
answer can be obtained in a more direct 
way. 

All we need to know is the percentage 
of slip of the belt; this is given as 10 
per cent., the two belt tensions are given 
as T; = 135 pounds T = 300 pounds, 
and the lineal speed of a point on the 
rim of the driver, 2000 feet per minute. 

In the article in question, 2000 feet 
per minute was given as the speed of 
the belt but this figure was used as the 
speed of a point on the rim of the motor 
pulley. 

The fact that there was 10 per cent. 
belt slip, means that a point on the rim 
of the follower was moving 10 per cent. 
slower than a point on the rim of the 
driver. In this case a point on the rim 
of the second pulley was moving 1800 
feet per minute. 

The difference in belt tensions was, 

T — T, = 300 — 135 = 165 pounds; 
that is to say, the net pull tending to 
turn the follower was 165 pounds. There- 
fore, the power received by the second 
pulley was 
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165 x 1800 = 297,000 foot-pou: 

per minute. 

The driver, however, ran at 2000 ‘cet 
per minute. The net pull at the diiver 
was, of course, 

300 — 135 = 165 pounds 
so that the power delivered by the driver 
was 

165 & 2000 = 330,000 foot-pounds 

per minute. 

The power loss is, therefore, 

330,000 — 297,000 = 33,000 foot-pounds 

per minute, 
or one horsepower. This is 10 per cent. of 
the total power so that we find that the 
percentage of loss of power due to a slip- 
ping belt is equal to the percentage of 
the slip of the belt. 
P. L. WEIMER. 
South Bethlehem, Penn. 








Installing Globe Valves 


I noticed an article on “Installing Globe 
Valves” in the issue of April 12, con- 
tributed by C. C. Harris. While Mr. 
Harris has advanced some good iliustra- 
tions regarding the use of these valves, | 
fail to agree with him. I believe that 
the proper place for the pressure is 
underneath the disk and not on top of it. 
Take, for example, a 2-inch globe-valve 
seat or disk, the area of which on top of 
the disk holder is 5.411. This multiplied 
by the pressure of the steam, which in 
this case we will assume to be 80 pounds 
to the square inch, gives the tremendous 
pressure of 432.886 pounds at the 
shoulder or collar on the end of the valve 
stem, which is only 3/16 inch larger than 
the valve stem itself. This large pres- 
sure has to be pulled away from the seat 
by this small rim or collar, whereas, when 
the pressure is underneath the steam it- 
self does the work. Another reason for 
having the pressure under the seat is the 
inability to pack the valve stem if the 
pressure is on the top of the disk holder. 
Suppose that the main valve on the top 
of the boiler should have the packing 
blown out around the stem during work- 
ing hours, how would Brother Clark re- 
pack it without letting all the steam out 
of his boiler? If the pressure was under- 
neath the disk the trouble could be cor- 
rected in 10 or 15 minutes. Regarding 
the wear on the thread of the stem, this 
is open to discussion. In my opinion, 
the pressure exerted upon the thread to 
drag it away from the seat is the more 
harmful. 

I do not contend that composi- 
tion disks will not wear and _ leak, 
although all the valves in my plant have 
the same composition disks and I have 
experienced very little trouble with them. 
If Brother Harris had simply faced up 
the seats of those valves which leaked 
and had substituted a copper disk, | think 
there would have been no necessity of 
reversing the position of the valves io get 
a tight joint. 
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Regarding the possibility of throttling 
the steam and the method of putting 
washers or shims between the end of the 
stem and disk holder, it must be borne 
in mind that this looseness is intentional 
by the makers, to a certain extent, in 
order to allow the disk to adapt itself to 
the seat of the valve under any and all 
conditions of wear and, therefore, the 
valves must not be shimmed too tightly. 

There is another point of contention 
in Brother Harris’ article. Why is it 
more necessary to bypass a large valve, 
installed in this manner, than a smaller 
one? Large valves are sometimes by- 
passed for drainage purposes. The dif- 
ferent sizes of valves are made propor- 
tionate as regards size and strength and 
if the idea is sustained that owing to 
the tremendous pressure on top of the 
disk it is impossible to open them unless 
they are bypassed, then this certainly is a 
good argument in favor of installing them 
as they are intended to be, with the pres- 
sure underneath the disk and not on top 
of it. 

CHARLES H. TAYLOR. 

Bridgeport. Conn. 








In the plant where I am employed 
globe valves are used on lines from 1% 
inches down to '4 inch in diameter. The 
plant is in continuous operation and 
every piece of machinery is in duplicate. 
If we followed the practice advocated by. 
Mr. Harris, what opportunity would we 
have to patch valve stems or, to put it 
in another way, how much horsepower 
would we donate to the atmosphere in 
the course of six months? There is 
nothing pleasant, when hearing steam 
blow from a valve stem, in finding that 
the valve is put in “backward.” When 
the valve is in a header or is the first 
one from the boiler, I would feel much 
more at ease, when inside of the cold 
boiler, if I knew that the pressure from 
the other boilers on the line was against 
the top of the disk—stems are some- 
times carried away. 

I believe that if Mr. Harris will use 
a fairly good valve and keep the man 
who uses a monkey wrench to open or 
Close a valve busy cleaning the engine 
or sweeping the floor, he will not be 
troubled much with leaky valves. 

B. F. HARTLEY. 

Tipton, Cal. 


—_ 











Engineers’ Stethoscope 

Referring to the article, “The Engi- 
neer’s Stethoscope,” in the April 26 issue, 
I wish to state that I prefer a regular 
Physicians’ instrument to any hastily pre- 
Pared one. As the regular instruments 
are listcd from 90 cents up, they can hardly 
be called expensive. I have found a $1.25 
Mstrun ent all that I desired. 

Mr. ‘\aney refers to using a cracked 
receiy . I once spent some time try- 
Ing t locate a peculiar sound that I 
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perceived by the use of a homemade in- 
strument in the machine under examina- 
tion and finally traced it to the grating 
caused by a loose part of the instrument 
itself, so I should fear trouble from the 
use of cracked instruments. 

Sometimes it is very desirable to 
record the loudness of a pound or other 
noise about a piece of machinery, or in 
some way measure it so that at some 
distant place and time something sim- 
ilar may be reproduced. A means which 
I have used with some satisfaction is to 
use two telephone receivers on a head 
band, suitably wired with flexible lamp 
cord to a small switchboard. To the switch- 
board the secondary of an induction coil 
was connected with a vibrator and adjust- 
able resistance in its circuit. A telephone 
transmitter with a battery in the circuit 
is also connected to the switchboard. 

If, now, the transmitter is held near to 


where the noise is produced, the exact dis- 


tance from it being recorded, and by 
means of the switchboard it is connected 
to one of the receivers at the ear of the 
person making the examination, who 
should be at a considerable distance from 
the source of the pound, and if the in- 
duction coil is connected to the other re- 
ceiver, the noise of the latter can be com- 
pared with the former, and by means of 
the adjustable resistance it can be made 
to equal it. If, then, the voltage of the 
battery on the induction coil and the other 
battery be noted, as well as the resist- 
ances in the circuit, it will be easy at 
any later date to make the coil produce 
the same noise in the same receivers, and 
so compare it with other noises. 


F, W. SALMON. 
Burlington, Ia. 








Hot-water Meters for Boiler 
Feed 

In the April 19 issue of Power, 
Vasil Mackay’s letter regarding hot-water 
meters for testing boilers was very inter- 
esting to the writer. It so happens that 
I have had ah opportunity of observing 
the results obtained by using various 
kinds of apparatus for the measurement 
of hot boiler-feed water. There are three 
types of measuring devices to select from 
—the mechanical meter, the weighing 
machine, and the Venturi meter. 

There are a number of different types 
of mechanical meters. In some the coun- 
ter is controlled by the oscillation of a 
disk; in others by a miniature water 
wheel, and in still another type by the 
action of a piston. A mechanical meter 
having its mechanism actuated by the 
flow of water, as is universally the case, 
is not suitable for measuring hot water. 
The moving parts are soon affected by the 
heat and the meter becomes inaccurate. 
The only safe way to use a meter of 
this kind is to calibrate it before start- 
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ing, and even then the same correction 
will not apply for different rates of flow. 
Also, a small piece of waste or other 
material in the feed water will often clog 
2 mechanical meter, thereby partially or 
wholly plugging the line in which it is 
placed. 

The weighing machine has the advan- 
tage of being accurate, but carries with 
it many disadvantages as well. It is in- 


‘variably a large and unwieldy affair, re- 


quiring a permanent foundation and in 
passing through, a decided drop in the 
temperature of the feed water takes 
place, which means a direct loss in econ- 
omy. The machine cannot be placed on 
the discharge side of a feed pump, as it 
will operate properly only under atmos- 
pheric pressure. Consequently, in some 
cases it is necessary to have a small aux- 
iliary pump to force the feed water into 
the weigher. 


The Venturi type of hot-water meter 
seems to meet the requirements of this 
service better than the two foregoing 
means. It is simple and has proved 
accurate and durable. There are two 
parts to a Venturi installation: First, the 
meter tube, which is placed in the feed 
line; and second, the instrument which 
may be placed in any convenient location 
within 75 or 100 feet of the meter tube. 
The hot water passes through the meter 
tube only, and does not enter the instru- 
ment. The instrument is operated by the 
difference between the pressure at the in- 
let and that at the throat of the meter 
tube, but, however, causes no permanent 
loss of pressure. These two pressures 
are carried to the recording instrument 
by two small lines of piping. Several 
different kinds of instruments may be 
used, from the simple U-tube mercury 
manometer to an instrument which indi- 
cates on a dial the rate of feeding, makes 
a chart, and records the amount of water 
fed to the boilers. 


An outfit which gives such complete 
information is useful not merely for oc- 
casional tests, but by observation of the 
indicating dial the rate of feeding may be 
easily regulated so as to give the best 
results. Uniform feeding of boilers usu- 
ally means uniform temperature of the 
feed water, a condition much to be de- 
sired. The charts form a continuous rec- 
ord of the load on the plant, showing 
peaks and decreases. Boiler-room econ- 
omy is constantly being given more at- 
tention, and a reliable hot-water meter 
is a necessity. 

N. L. SAMMis. 

Providence, R. I. 








In the letter by C. W. Naylor, which 
appeared on page 817 of the May 3 num- 
ber, it was stated that in Marshall Field’s 
store there were installed the equivalent 
of 6000 incandescent lamps. Another 
cipher should have been added, to make 
the figure read 60,000. 
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The Selection of an Engine 


In the April 12 issue there appeared 
an article quoting Warren H. Miller on 
“The Selection of An Engine.” If his 
opinions have been correctly stated, I 
think they will bear a little friendly 
criticism, for he has touched upon a sub- 
ject which is being almost daily con- 
sidered by manufacturing concerns in all 
parts of the country. His article is timely 
and particularly interesting because the 
relative costs are given, although he does 
not say whether his figures include the 
freight and erection of the units. It 
would be of interest to hear the com- 
ments of other engineers, especially those 
doing consulting work in this particular 
line. 

Mr. Miller mentions four kinds of 
prime movers: the marine engine, the 
steam turbine, the high-speed tandem- 
compound engine and the Corliss or 
four-valve engine. The turbine he quick- 
ly eliminates and quite correctly, though 
it is about the first instance of the kind 
I have seen in public print. The bids 
on marine engines were high and the 
type not more efficient than others 
offered. This narrowed the selection 
down to the high-speed tandem-compound 
and the high-speed Corliss or four-valve 
engine. 

He confuses the last two mentioned, 
however, when he says “high-speed Cor- 
liss or four-valve engine.” The Corliss 
engine is equipped with the releasing 
valve gear invented by George H. Cor- 
liss, which is its distinctive feature. The 
four-valve engine has the semi-rotative 
type of valve, resembling that used by 
Mr. Corliss, but the valve gear is of the 
nonreleasing type operated by a shaft 
governor, and it is not a Corliss engine. 
Rotative valves were used before the 
time of Corliss, but he invented the re- 
leasing valve gear which revolutionized 
steam-engine practice. 

No basis of comparison is given for 
the engines, but as the 200-kilovolt-am- 
pere unit was finally selected, let us take 
this size, compute the horsepower re- 
quired, compare the sizes of the different 
engines and see how they compare with 
the conclusion reached by Mr. Miller. He 
says that he wants an engine to carry 
the load with low steam pressure and 
high back pressure, it also to contain as 
little complication as possible. As the 
simple four-valve engine is about as eco- 
nomical as the tandem-compound single- 
valve automatic, I will confine the com- 
parison to the first group of figures—that 
from which he finally selected the 18x17- 
inch four-valve engine. 

Two hundred kilovolt-amperes at 85 
per cent. power factor is equivalent to 
228 electrical horsepower. Taking 91 per 
cent. as the full-load efficiency of the 
generator and 10 per cent. (for four-valve 


By Cornelius T. Myers 








A discussion of an article by 
W.H. Miller, which appeared in 
the April 12 issue. Mr. Myers 
takes the author to task upon 
several points, and submits a table 
showing what he believes to be a 
fallacy in the original selection of 
the engine. 

















engines) as the value of engine friction 
and windage, will give 278 as the indi- 
cated horsepower of the engine at full 
load. The following table is part of the 
one given by Mr. Miller, to which I have 
added the last four columns. 

From the cylinder sizes given it would 
seem that bidders A, C and D offered 
Corliss engines, while bidder B offered 
four-valve high-speed engines. In my 
calculations I should have used 8 per 
cent. as the friction and windage of the 
Corliss engine instead of 10 per cent. as 
above stated; and I might have also al- 
lowed the Corliss engine two pounds more 
mean effective pressure at one-quarter 
cutoff, than the four-valve engine, on ac- 
count of the smaller diagram area shown 
by the four-valve engine. Doing this, 
however, would further widen the dis- 
crepancy between the engine selected and 
the engine [ believe best suited to the 
conditions. 


in proportion to LAN, which is eqi.ivaient 
to the piston displacement per tminute, 
This is given in column 6, and it wil! at 
once be seen that the engine selected js 
not only the smallest one offered for the 
200-kilovolt-ampere generator but even 
smaller than two of the engines offered 
for the 150-kilovolt-ampere generator, 
In fact, the 18x30- and the 16x36-inch 
engines excel the 18x17-inch in load-carry- 
ing capacity by about 46 per cent. and 
39 per cent. respectively; and the 18x17- 
inch engine not only fails by 16 per cent, 
of being able to carry the full rated load 
of the generator under the most favor- 
able conditions (given in column 7), but 
will carry only about 57 per cent. of full 
load under the conditions given in col- 
umn 9—the very case for which the 18x 
17-inch engine is selected as being best 
suited. Even if this engine is speeded up 
to its maximum of 225 revolutions per 
minute it will carry only 72 per cent. as 
per column 9; whereas the 18x30-inch 
engine, at rated speed, will carry 83 per 
cent. of full load and the 16x36-inch en- 
gine 78 per cent. of full load. 

But Mr. Miller arbitrarily rule out the 
18x30- and the 16x36-inch engines, prin- 
cipally because their piston speeds were 
too high, 900 feet per minute for D 
(16x36), and 750 feet per minute for 4 
(18x30) and C (16x30) inches. This is 
in spite of the fact that there are hun- 
dreds of Corliss engines which for years 
have been successfully operated at pis- 
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Just how Mr. Miller arrived at his 
figures for the horsepowers is hard to tell 
and there are some very apparent dis- 
crepancies; for instance, A bids on a 
16x30-inch engine rated at 152 horse- 
power while C bids on one the same size, 
which at the same speed is rated at 200 
horsepower. 

The well known formula for figuring 
the indicated horsepower of an engine is 
PLAN 


33,000 


ae. = 


Now, P (the mean effective pressure) 
being constant, as it must be in this in- 
stance as a basis of comparison, the 
horsepower of the various engines will be 


ton speeds from 800 to 1000 feet per 
minute. Further it is well recognized 
among engine builders of experience that 
high piston speeds mean better steam 
economies, for the larger the volume of 
steam worked through a given cylinder 
the smaller is the percentage of conden- 
sation therein. If the engine cylinder is 
considered as a more or less complicated 
steam pipe with a certain radiation fac- 
tor the point just made will appear in 
its true light. 

Immediately following the abov 
tention comes this contradictor) 
ment: “The 16-inch diameter 
cylinder engine did not appea 


con- 
state- 
ngle- 
us 
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either, even though it figures out all 
right at that high piston speed. It meant 
that the engine would lie down on low 
steam or high back pressure or heavy 
overloads, simply for lack of driving 
power in the piston itself.” The first 
sentence admits that the 16x36-inch en- 
gine will carry the load, but the last 
sentence infers that the relative piston 
areas determine the load-carrying capa- 
city. As has just been shown, this is not 
the case, for if this were so, a 20x10- 
inch engine running at the same speed 
would develop over 20 per cent. more 
power than the 18x17-inch engine, where- 
as actually it will not develop 75 per 
cent. as much power as the latter, re- 
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gardless of the steam- and back-pressure 
conditions. 

As to the relative value, as machines, 
of these two types of engines much has 
been said, but not enough. There are 
too many flat statements made by manu- 
facturers and especially their representa- 
tives, which in many instances are mis- 
leading, to say the least; and there is 
too little analysis of design and construc- 
tion, too little reliable information as to 
steam economies, and there are far too 
few thorough tests available to enable the 
purchaser to accurately determine what 
engine will really pay the greatest return 
on the investment. 

Possibly Mr. Miller has not given us 
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every reason for his decision, but in any 
event he has done us all a favor in 
Stating quite fully the details of the bids 
received and offering opportunity for dis- 
cussion. If it will help create a feeling 
that all such bidding should be open and 
each item argued on its own merits, 
something has certainly been accom- 
plished. If, now, the engineering press 
will urge and show the value, especially 
from the purchaser’s standpoint, of test- 
ing every installation, it will not be long 
before we shall have some reliable data 
to guide us in designing power plants 
and purchasing prime movers, which will 
fulfil the demands of each plant with 
the highest economy. 








Superheated Steam and Superheaters 


The opinion was long held in engfneer- 
ing circles that although a saving in the 
water consumption of a steam engine 
might be effected by the use of super- 
heated steam, this gain was offset by 
the additional fuel required. Later ex- 
perience has shown, however, that in a 
properly designed plant, a decided saving 
is effected, there being good evidence of 
this in the fact that some of the largest 
and most economical power plants of this 
country are using superheated steam. 

In highly economical plants where the 
water consumption per indicated horse- 
power is already low, a smaller gain 
will result through using superheated 
steam than in less economical plants, the 
amount of saving ranging from 3 to 5 
per cent. in the former case and from 10 
to 25 per cent. in the latter. From tests 
on locomotives it has been found that 
a saving of from 10 to 20 per cent. re- 
sulted from the use of steam superheated 
to 150 or 200 degrees. 

With a properly designed boiler and 
superheater, the efficiency of the boiler 
and superheater combined should be as 
high as that of the boiler alone. How- 
ever, it does not follow that all super- 
heaters placed within a boiler will be 
efficient, for if the gases are made to 
depart from the path they would ordi- 
narily take, there may be a loss in effi- 
ciency. 

When a properly arranged boiler and 
superheater are used in connection with 
an engine, the fuel saving will be less in 
direct proportion to the heat saving of 
the engine. To make this plain it might 
be well to explain what is meant by the 
“heat consumption” of an engine. If an 
engine uses 15 pounds of steam per 
horsepower-hour it does not necessarily 
follow that another engine using the same 
Weizht of steam per horsepower-hour will 
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paper delivered at the 
meeting of the National Association 
ton Manufacturers, Boston, April 27-28, 


By D. S. Jacobus 








A general discussion oj the 
use of superheated steam 
and the increased efficiency 
resulting, data of compar- 
ative tests on the engines of 
the steam yacht ‘Idalha’’ 
beg given as an allustra- 
tion of the economy derived. 




















have the same economy as the first, for in 
one case the steam pressure or feed- 
water temperature may be higher or low- 


er than in the other. If, however, we 
determine for each of the engines the 
heat imparted to the boiler per indi- 


cated horsepower, a comparison of these 





RESULTS OF “IDALIA” 
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of cast-iron fittings with the above 
amount of superheat has caused much 
discussion, some claiming that the fit- 
tings have deteriorated, while others 
claim entire satisfaction. This point is 
overcome in many plants by the use of 
cast-steel fittings which have demon- 
strated their fitness for this kind of ser- 
vice. 

With a superheater installed within the 
boiler, the amount of superheat will vary, 
depending upon the class of fuel, the 
type of furnace, the condition of the fire 
and the rate at which the boiler is driven. 
This might at first seem a detriment, but 
it is a recognized fact that a constant 
degree of superheat is seldom required, 
and both engine and turbine builders state 
that their machines will run just as 
well, mechanically, with 50 degrees as 
with 100 degrees of superheat. 








TESTS. 














Date Oct. 11. Oct. 14 Oct. 14. Oct. 12 Oct. 13 
Degrees of superheat, Fahrenheit 0 57 SS 96 105 
Pressures, pounds per square inch) | 
above atmospheric pressure: | 
Sn re 190 196 | 201 198 203 
PITS POCCIVET. ow. cee seesss 68.4 66.0 | 64.3 61.9 63.0 
Second receiver... ........-. 9.2 9.2 8.7 7.8 S.4 
VeCuusn, TRCTIOS.. .... cnc cbse ess 25.5 25.9 25.9 25.4 95.2 
Temperature, degrees Fahrenheit:| 
rrr eerie 201 206 205 202 200 
OS rere rr errr rs 116 109.5 115 111.5 111 
Revolutions per minute: | 
BAT PUTED. 0.0.05. ceeeescesens 57 56 53 | 54 15 
Circulating pump............- 196 198 196 | 198 197 
NN ree ee ee ia 194.3 191.5 195.1 191.5 193.1 
Indicated horsepower, main engine| §12.3 195.2 521.1 198.3 502.2 
Water per hour, total a. a4 9,397 8,430 8,234 7,902 7,790 
Water per indicated horsepower, ; 
METER CERT LT EC ee 18.3 17.0 15.8 15.8 15.5 
B.t.u. per minute per indicated 
ene ES ee eee | 314 300 284 286 283 
Per cent. saving of steam........ | Sol 13.7 13.7 15.3 
Per cent. saving of fuel (computed) 4.4 9.5 | 8.9 9.9 
} 











figures will give a true measure of the 
relative economy. 

While it is admitted that high degrees 
of superheat involve certain operating 
difficulties, it is a well established fact 
that with moderate degrees of superheat, 
say, 100 to 200 degrees Fahrenheit, the 
difficulties have been overcome. The use 


With an independently fired super- 
heater it is possible to overcome some of 
the variations due to changes in load, but 
the danger of obtaining a very high de- 
gree of superheat is just as great as with 
those placed within the boiler. In fact, 
unless care is exercised there is danger 
of burning the superheater, if for any 
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reason the plant should be shut down 
temporarily without cooling off the super- 
heater. : 

Some months ago the author conducted 
a series of comparative tests between 
saturated and superheated steam upon 
the engines of the steam yacht “Idalia.” 
The engines are of the four-cylinder, 
triple-expansion type, 1114, 19, 22}4 and 
22 11/16 by 18-inch stroke, steam being 
supplied by a Babcock & Wilcox marine 
boiler having 65 square feet of grate sur- 
face, 2500 square feet of heating sur- 
face and a superheating surface of 340 
square feet. The auxiliaries consist of a 
6 and 4 by 6-inch feed pump, an in- 
dependent 6 and 12 by 8-inch air pump 
and a centrifugal pump driven by a 575 
x5-inch reciprocating engine. 

A summary of the results of the test 
is given in the accompanying table. It 
shows that with 105 degrees of superheat 
the saving in steam combustion was 15.3 
per cent., and in heat consumption about 
10 per cent. 


DISCUSSION 


In reply to questions, Professor 
Jacobus explained that the independent 
superheater is smaller and therefore less 
efficient than the combined superheater 
and boiler. For 100 to 150 degrees of 
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superheat it is not necessary to use the 
highly specialized form of fittings. He 
knew of many plants using 150 degrees 
superheat with ordinary piping and fit- 
tings that were running without trouble, 
but there are those which have had 
trouble. The best work is done with steel 
castings or forgings. There is a saving 
of 10 per cent. to be expected in ordi- 
nary mixed power plants using super- 
heated steam of 100 or 150 degrees. 

Colonel Meier asked why the “Idalia” 
tests of October 12, with a higher degree 
of superheat, showed only the same per 
cent. of saving in steam as the test of 
October 14 with a smaller percentage in 
the saving of fuel. To this Professor 
Jacobus replied that it was only one of 
the accidental variations in tests of this 
kind. 

President Plunkett asked about the 
superheat which came from the use of 
vertical tubular boilers. Professor Jacobus 
replied that superheat obtained in that 
way was just as useful as superheat ob- 
tained with a regular superheater, al- 
though it did not go to such a high de- 
gree; it was a fact, however, that the first 
few degrees of superheat were of more 
advantage than those obtained later. 

With saturated steam there is a large 
waste through the traps, which is avoided 
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when superheated steam, even of 4 
moderate degree, is used. With the moid- 
erate degree of superheat advised, there 
need be no trouble from its effect upon 
the engine. At the Rodondo tests no 
trouble was experienced with the gridiron 
valves of the McIntosh, Seymour engine. 
The engines should, of course, be de- 
signed so that there will not be undue 
distortion with the increased temperature. 

A great many engineers do not realize 


‘what it means in economy to let a boiler 


get foul. A superheater should be ar- 
ranged so that the tubes can be readily 
cleaned. 

Professor Jacobus mentioned the case 
of a boiler being tested before and after 
cleaning the water-heating as well as the 
superheating tubes, the result being a 
marked difference in favor of the cleaner 
boiler. When asked what the difference 
would be in the efficiency of a 600-horse- 
power plant as between steam super- 
heated 40 to 60 degrees and superheat 
of 100 degrees, Professor Jacobus replied 
that the gain due to superheat increases 
with the superheat, up to 100 or 150 de- 
grees. When that gain is balanced against 
the capital invested, it is found to be on 
the side of the superheater. Above this 
range of superheat practical difficulties 
are encountered. 








Course in Steam Power Machinery 


A course in Steam Power Machinery 
will be conducted at Columbia University 
by Prof. T. M. Gunn from 9:30 to 12:20 
a.m., Mondays to Fridays, from July 6 to 
August 17. 

The material of this course is pre- 
sented in the form of about sixty lectures, 
which are supplemented by outside read- 
ing required of the student. Frequent 
recitations will be conducted upon the 
subjects of discussion, and the student 
will be called upon to prepare sketches 
and make analysis of machines from ob- 
servations in the museum, laboratory and 
power house. 

Use will be made in the lecture room 
of actual machines for demonstration 
purposes and of models where necessary. 

In order that the student may carry the 
study further in any one line in which 
he may be specially interested, references 
will be made to publications giving more 
detailed treatment of the subjects in 
question. 

The subject throughout the course is 
the investigation of principles of op- 
eration, requirements of service and 
methods by which these requirements 
are met in existing machines. 

An outline of the course is given in the 
following: 

The steam-power plant as a whole, its 
duties, general principles of operation 
and the formation of a working system 


by the combination of the primary ele- 
ments. 

Methods of handling fuels and ash in 
the plant. 

Combustion of solid, liquid, gaseous 
fuels; grates and furnaces, mechanical 
stokers and the prevention of smoke. 

The production of draft by chimneys, 
by blowers and by steam jets, and its 
control by dampers, regulators and other 
devices. 

The formation of steam. Evaporation, 
ebullition and priming. Effects of form 
upon circulation, heat transfer and prim- 
ing. Circulation of gases and benefits 
of baffling. 

Boilers. Their structure and features 
of operation. The leading types are studied 
and analyzed as to fulfilment of require- 
ments for each type. Rules and statutes 
governing boiler installation and opera- 
tion. 

Steam and feed-water connections to 
boiler, gage glasses, try-cocks, safety 
valves, fusible plugs, blowoff connections 
and other attachments to boiler. Man- 
holes and hand holes. Special devices 
for inducing circulation and drying the 
steam. 

Feed-water supply and treatment; im- 
provement of economy by feed-water 
heating and the reduction of corrosion 
and scale by feed-water purification. 
Open and closed feed-water heaters and 


economizers. Feed pumps, piping, valves 
and regulation of feed supply by hand 
and by pump governors. 

Transfer of steam throughout plant and 
its treatment during transit. Flow of 
steam in pipes and consequent loss in 
pressure. Moisture and condensation in 
pipes. Its reduction and removal by pipe 
coverings, separators, traps and drip-re- 
turn systems. 

Use of superheaters and the regulation 
of superheat. Its effect upon condensa- 
tion, upon economy and other reasons for 
its use under special circumstances. 

Economical use of steam in the steam 
c-gine and turdine. -Restricted and free 
expansion and the work that can be ob- 
tained. Incomplete expansion due to too 
small a cylinder. Limitations due to 
clearance. Gain obtained by compound- 
ing. Complete expansion obtained in the 
turbine. Principles of reaction and of 
impulse as used in the turbine. 

Typical forms of engine frames, cyl- 
inders, pistons, rods, bearings and other 
parts. Typical forms of turbine casings, 
nozzles, wheels, buckets, shafts and bear- 
ings. 

Engine valves and valve gears and 
gine governors for control and distr 5u- 
tion of steam to give desired direction of 
motion, speed, regulation and economy. 
Special problems in turbine governing. 
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Speed oscillations, and their limitation by 
means of a flywheel. 
The prevention of vibrations and ex- 
cessive stresses by the balancing of parts. 
Lubrication of bearings and lubricating 
systems of the gravity and force-feed 
types. Some special types of bearings. 
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Foundations for boilers, pumps, en- 
gines and supports for piping to prevent 
vibration and avoid stresses due to un- 
equal expansion. 

The disposal of exhaust steam. Use 
of vacuum exhaust systems and their re- 
lation to power and economy of engine. 
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Surface, jet and barometric condensers, 
Circulating pumps, hotwell and dry-vac- 
uum pumps, and their regulation. Cool- 
ing towers. High vacuum condensers 
and nonvacuum condensers. 

Steam-power plant arrangements to 
fulfil special conditions of service. 








Bursting Flywheel Wrecks Engine 


The bursting of a 10-foot flywheel of 
a 125-horsepower slide-valve Atlas en- 
gine at the Westport (Md.) Paving Brick 
Company’s plant, so badly wrecked the 
engine that it is only fit for the junk 
pile. The engine was used for driving 
a rotary drier, which dried the clay after 
it had been pulverized. The accident, 
which occurred about ten minutes after 
starting up at the noon hour on Friday, 
May 6, was due to one of the ball springs 








One of the ball springs of a throt- 
tling governor on a 125-horse- 
power slide-valve engine worked 
out of place and prevented gov- 
ernor from regulating admission 
of steam. As a result the speed 
increased until the explosion of 
the 1%0-foot flywheel completely 
wrecked the engine. 


























of the throttling governor working out of 
Place. This prevented the governor from 
regulating the admission of steam, with 
the result that the engine ran away. 

Pieces of the flywheel crashed through 
the sheet-iron roof and end wall of the 
engine room and out through the sheet- 
iron wall and roof of the mill, one piece 
landing 300 yards away. The 24-inch 
tim of the flywheel was broken into a 
number of small pieces, the largest being 
not over 4 feet long on one side and 16 
inches on the other, as the fracture ran 
diagonally across the face of the rim on 
one end and practically square across 
on the other. The flywheel was made 
in two pieces and the rim bolted together 
with four 1-inch bolts at each joint. The 
bolts held, however. The flywheel had 
10 spokes, two of which broke at the 
Tim, and the other eight parted at the 
hub, as shown in Fig. 1. 

The outer pillow block was wrenched 
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from its bedplate, breaking through on 
both sides of the bearing. The bedplate 
was also forced out of place and a piece 
broken out of one side, allowing the 
bearing to swing toward the cylinder end 
of the engine. 

The main pillow block was completely 
demolished, breaking away at the bottom 
of the outer box jaw and taking the en- 
tire outer end of the box bed of the en- 
gine with it. This is shown in Fig. 2. 
The bearing cap on the side of the bear- 
ing that gave way held, but broke through 
the bolt holes on the cylinder end of 
the frame. The end of the engine bed 
and the broken bearings were thrown 
clear of the frame. 

Although the crank end of the connect- 
ing rod was made up of a three-part 
strap, the upper and lower sections being 
bolted to the end piece, three bolts pass- 
ing through all, it held. The end piece, 
in this instance, was merely turned a 
trifle, which would indicate that the pin 
used to prevent it from turning had been 
sheared. The projecting sides of the 
brasses were considerably bent where 
they lapped over the crank-rod end. The 
eccentric rod gave way at the pin bear- 
ing of the guide end of the valve stem, 
breaking at the oil hole. 

The engine will be discarded and the 
power necessary to run the drier taken 
from a large engine driving other ma- 
chinery in the mill. Fortunately, no one 
was injured. 











Fic. 2. SHOWING WRECKED PILLOW BLOCK, FRAME AND FLYWHEEL 
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Iowa N. A. 


The seventh annual convention of the 
Iowa State National Association of Sta- 
tionary Engineers was held at Waterloo, 
May 6 and 7, 1910. The convention was 
remarkable for the interesting papers pre- 
sented and the interest taken by all in 
the furtherance of the affairs of the as- 
sociation. C. M. Larson, of the Union 
Electric Light Company, of Dubuque, 
presented a comprehensive paper on the 
steam turbine. Beginning with the defini- 
tion of the different principles upon which 
turbines are designed, he followed with 
a description of the different types, in- 
cluding the De Laval, Westinghouse-Par- 
sons, Allis-Chalmers, and Curtis, bring- 
ing out the peculiar characteristics of 
each make, their advantages and disad- 
vantages. The paper was illustrated with 
comprehensive sketches and charts, and 
was thoroughly appreciated by all. 

“Boiler Feed Waters and What They 
Contain ” was the subject of a paper by 
W. A. Converse, of the Dearborn Drug 
and Chemical Company. In this paper, 
Mr. Converse took up the constituents 
commonly found in feed water, showed 
why they caused trouble and demon- 
strated the system for removing these 
constituents for the purpose of analysis. 
His paper was supplemented by a com- 
plete system of laboratory apparatus for 
accomplishing all the reactions and it was 
shown that once the characteristics of the 
principal impurities of feed water were 
known it would be a simple matter for 
the engineer himself to remove them, 
making his own analysis with the aid of 
a few pieces of apparatus and a little 
study. 

The hospitality of the citizens of 
Waterloo was shown to be of the highest 
class. City Solicitor Kelley welcomed the 
organization to the city. F. E. Cutler, 
president of the Commercial Club, was 
a leading spirit in the entertainment and 
spoke at the opening exercises. F. W. 
Raven, national secretary, and John E. 
Kerley, national trustee, were present 
and addressed the convention on matters 
relating to the national organization. 
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S. E. State Convention 


At the banquet held at the Ellis hotel, 
Friday evening, the speakers were 
Michael Kelley; John Kerley, national 
trustee; A. C. Wilford, State president; 
J. S. Doolittle, State deputy; J. A. Wel- 
zenbach; F. E. Cutler; W. A. Converse 
and Frank E. Newkirk. F. W. Raven, of 
Chicago, acted as toastmaster. 

The license committee reported on pro- 
gress during the year and suggested that 
the endeavors of the association should 
be directed toward the establishment of 
city laws rather than toward a State law 
at the present time. It was pointed out 
that once the cities were won over to 
the idea, it would be easier to get legis- 
lation covering the entire State. 

Officers for the ensuing year were 
elected as follows: H. T. Yust, presi- 
dent, Ottumwa; S. C. Dyke, vice-presi- 
dent, Dubuque; George H. Beebe, treas- 
urer, Marshalltown; James A. Coulson, 
secretary, Sioux City; James L. Rock- 
well, conductor, Sioux City; William D. 
Ryan, doorkeeper, Waterloo. The new 
officers were installed by F. W. Raven 
and John Kerley. Ottumwa was chosen 
as the next place of meeting. 

There was an unusually complete line 
of exhibits in the exhibit hall, at the 
Ellis, the firms and representatives be- 
ing as follows: 

Albany Lubricating Company, New York, 
George A. Wellington. 

American Steam Gauge and Valve Man- 
ufacturing Company, Boston, Charles 
C. Kilander. 

American Steam Pump Company, Battle 
Creek, Mich., Charles M. O’Brien. 

Anchor Packing Company, Philadelphia, 
J. B. Philip and W. E. Elphick. 

Crandall Packing Company, Elmira, N. 
Y., W. F. Ebert and J. H. Vailes. 

Dearborn Drug and Chemical Company, 
Chicago, W. A. Converse, F. C. Gibbs, 
O. E. Poole. 

Engineering Specialty and Machine Com- 
pany, Omaha; J. B. Philip. 

Fisher Governor Company, Marshalltown, 
Ia., George H. Beebe, R. B. Reasoner. 


Garlock Packing Company, Palmyra. V, 
Y., H. W. Irons. 

Globe Machinery and Supply Company 
Des Moines, Ia., W. S. McMichael: 
Greene, Tweed & Company, New York, 

Joseph Williams. 


‘Hartford Steam Boiler Inspection Insur- 


ance Company, Hartford, Conn., G. M. 
Turney. 

Hawkeye Boiler Compound Company, 
Chicago, R. L. Robinson. 
Hunt Commutator Truing Machine Com- 
pany, Eagle Grove, Ia., O. E. Hunt. 
Jenkins Brothers, New York, Joseph Wil- 
liams. 

Johns-Manville Company, 
Wis., C. S. Paggett. 

Keystone Lubricating Company, Phila- 
delphia, T. W. Armstrong. 

Lyons Boiler Works, De Pere, Wis., W. P. 
Lyons. 

Leighton Brothers Supply Company, Ft. 

- Dodge, Ia., H. Shields. 

Lunkenheimer Company, Cincinnati, O 
E. P. Gould. 

McMaster-Carr Supply Company, Chi- 
cago, R. H. Rawson. 

Morehead Steam Trap Company, Detroit, 
Charles Menges. 

POWER AND THE ENGINEER, New York, 
O. Monnett. 

Practical Engineer, Chicago, R. E. Turner. 

William Powell Company, Cincinnati, 
Charles Menges. 

Quaker City Rubber Company, Phila- 
delphia, H. E. Dennie. 

Standard Oil Company, New York, F. A. 
Whitney, F. M. Williamson. 

Scott Valve Company, Chicago, Charles 
M. O’Brien. 

Teller Air-Burning Furnace Company, T. 
C. Teller. 

Under Feed Stoker Company of America, 
Chicago, S. S. Howell, C. K. Sherman. 

Viscosity Oil Company, Chicago, E. R. 
Stubbs. 

Western Valve Company, Chicago, Q. T. 
Stewart. 

Western Boiler Compound and Chemical 
Company, Kansas City, F. J. Deedy. 

C. B. White & Co., Chicago, C. B. White. 


Milwaukee, 


"9 








Limit to Water Power 


A treaty has been signed by Great 
Britain and the United States in which 
provision is made for regulating the use 
of water for power purposes at Niagara 
falls. By the terms of the treaty the 
Canadian side is to be permitted the use 
of 36,000 cubic feet per second, while 
the New York side will be allowed to use 
20,000 cubic feet per second. The amount 
allotted to the Canadian side will make 
possible a much larger development than 
is now in use, but as the developing com- 


panies are permitted by the Canadian 
authorities, as well as by the United 
States authorities, to transmit and sell in 
the United States at least half of the 
power generated in Canada, the New 
York side is benefited by the Canadian 
development. 

The 20,000 cubic feet allotted to the 
power companies on the New York side 
will make it possible for the Niagara 
Falls Power Company and the Niagara 
Falls Hydraulic Power and Manufactur- 


at Niagara 


ing Company to perfect their develop- 


ments as originally planned. It will also 
leave a small amount of water for use in 
Lockport, where one company has a de- 
velopment to effect which water is di- 
verted from the Erie canal. As con- 
siderable attention is paid to efficiency at 
Niagara, on both sides of the river. the 
water diverted may be expected to 2 ford 
the highest possible results in power out- 
put that can be obtained with modern 
equipment. 
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Editorial 








The Institute of Operating 
Engineers 

The announcement of the intended or- 
ganization of the Institute of Operating 
Engineers has been received with a great 
deal of interest and the demand is keen 
for more detailed information. Just what 
form the organization will take is for the 
united wisdom of its founders to deter- 
mine; and its founders are still to be 
found. You may be one of them if you 
will. All that has been done as yet is 
that a number of engineers who recognize 
the necessity for and the possibilities of 
such an Institute have effected a pro- 
visional or temporary organization to 
bring it about. Those who are interested 
to see this done recognize that the move- 
ment must be universal. No group of 
engineers can get together in New York, 
organize such an institution and then in- 
vite the nation in. They would like to 
see every engineer in the country, on the 
continent, interest himself in it, become 
a part of it, and be present or be repre- 
sented by proxy at the convention which 
will determine its form and shape its 
policies. If it were possible, such an in- 
vitation would be sent to everybody who 
would be likely to be interested; but this 
is impossible, because even if the com- 
mittee knew every man who ought to be 
interested the means are not available 
for sending out the thousands of letters 
which would be required. It is hoped, 
therefore, that everybody who feels that 
such an Institute would be a good thing 
for operating engineers and for operative 
engineering, and who is willing to become 
a part of it and to help it along, will 
write to M. W. Rice, secretary of the pro- 
visional organization, Engineering So- 
cieties’ building, 29 West Thirty-ninth 
street, New York City, and get into touch 
with the movement. 


The Institute as conceived by its pro- 
posers comprises the following grades: 
Members, associates, junior members, 
journeymen and apprentices, and offers 
a place for every responsible operating 
engineer or aspirant for that position, 
whatever his age, experience or attain- 
ments. The young man who is just start- 
ing out registers with an individual In- 
stitute member or with a local branch of 
the Institute as an apprentice. A course 
of study is indicated which he must fol- 
low in connection with his practical work. 
He may do this by himself, in evening 
schools, by the correspondent-school 
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method, in the most available manner. . 
It does not matter how he gets it so 
long as he acquires the knowledge neces- 
sary to the next higher grade. This knowl- 
edge, besides the arithmetic, etc., es- 
pecially requisite for the engineer, com- 
prises the essentials of an ordinary gram- 
mar-school education. Having proved by 
application, industry and _ stabilitv his 
earnestness and fixedness of purpose, he 
can at the age of twenty, providing he 
can satisfy his sponsor and the Institute 
that he has served the necessary time 
with credit about a steam plant, machine 
or boiler shop, receive the Institute ap- 
prenticeship certificate, indorsing him as 
a journeyman machinery operator or fire- 
man and qualifying him to become a 
journeyman member. 


Entering the Institute at twenty or over 
as a journeyman, a young man is given 
a further course of study which he must 
complete before he can be admitted to 
the higher grade. Here again the cur- 
riculum is not confined*to strictly engi- 
neering topics. If the vocation is to be 
maintained upon a high plane, it is es- 
sential that its members shall possess 
some degree of culture, shail be able to 
meet educated people upon their own 
plane, shall see the world from some 
other point of view than that of the coal 
pile, shall be able to talk something be- 
sides “shop,” shall be in touch with life 
in more than a single spot. For the 
many engineers who are located where 
they are available, efforts will be made 
to take systematic advantage of the facil- 
ities for technical instruction offered by 
such institutions as the Franklin Union 
at Boston, the Lewis Institute at Chi- 
cago, the Carnegie Institute at Pittsburg, 
the Mechanics’ Institute, Cooper Union, 
Institute, Brooklyn Polytechnic, 
Columbia College extension courses, etc., 
at New York. Where no such institutions 
exist, classes can be organized, although 
perhaps to less advantage than where 
laboratory facilities and trained educators 
are made available to the working man 
after working hours. Efforts will be made, 
however, by the Institute toward the in- 
clusion in their curricula by evening 
schools, Y. M. C. A. branches and the 
numerous other public and private in- 
Stitutions which now offer opportunities 
to the man who must earn as he learns, 
of courses in line with its work and as- 
surances have been received from promi- 
nent educators and officials that this 
would be done. 
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After the graduate journeyman has 
attained the age of twenty-three years, 
has had the prescribed amount of experi- 
ence, and acquired the necessary degree 
of education, he may be awarded the 
diploma of operating engineering and be- 
come a junior member. It is not neces- 
sary that one shall have passed through 
the apprenticeship degrees to become a 
journeyman, nor in fact through any 
lower degree to attain a higher. He may 
enter any degree for which he is qualified 
in age, experience and education, how- 
ever and wherever those attainments have 
been acquired. The ruling principle right 
through is that it is present worth which 
counts, whether a man gets his equip- 
ment with his father’s money in an In- 
stitute of Technology, or by his unaided 
efforts over the kitchen table after a 
hard day’s work. And the hard day’s 
work is as necessary a part of the equip- 
ment as the book lore. Actual experience 
in the plant will be absolutely insisted 
upon, which rules out the graduate with 
nothing to recommend him but a pair of 
gold spectacles and a slide rule as ef- 
fectually as it rules out the mere hand 
laborer. 

After the junior member has attained 
the age of thirty, has seen the necessary 
service, learned the things considered es- 
sential and is in actual charge of plant 
and men, either as chief or first assistant 
engineer, he may apply for a certificate 
of full membership, and it is the object 
and hope of the promoters of the Institute 
to make the bestowal of this certificate— 
authorized by its charter—in effect the 
conferring of a degree in the school of 
experience and_ self-instruction. This 
certificate will be an avowal by a high- 
toned disinterested scientific educational 
organization, incorporated and chartered 
for that purpose, that the holder is a 
thoroughly equipped master operating en- 
gineer, competent to take responsible 
charge of steam plants, that he has cer- 
tain educational attainments and is en- 
titled to the consideration that gentlemen 
wko have scaled the same hights arainst 
the same obstacles are accustomed to 
give to each other. 

The worth of this certificate will be 
determined by the first one hundred hold- 
ers of it. If the first one hundred could 
oe awarded to men who stand undoubted- 
ly and admittedly at the head of the 
vecation; to men whose experience, at- 
tainments, personality and habits are 
such as to command respect for their 
vocation, as well as for themselves, and 
the Institute could say, “It is of such as 
these that you must be who wish to join 
us,” the success of the plan would be 
assured. The instant there is any weak- 
ness in this respect, the instant the man 
is admitted who falls below the high 
standard which is here to be set for the 
fully equipped operating engineer be- 
cause he is a good fellow, or because 
his feelings must be spared, the whole 
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project has begun to sink. The high 
standard must be set, the unsuccessful 
candidate must be shown in what respect 
he fails to fulfil the ideal, and encouraged 
to make good his deficiencies or correct 
his faults. 

And right here comes the critical ques- 
tion. Who is going to do this? Who is 
going to single out the elect, and say who 
is and who is not admissible? It must 
not be done in such a way as to establish 
an aristocracy, an oligarchy, an exclusive 
mutual-admiration society. There must 
be no portal that real worth wiil not 
open, no circle into which he who is duly 
qualified, however he became so, may 
not penetrate. The solution is to have 
a rigid standard and to live up to it, wel- 
come every man who can fill the speci- 
fications, and encourage those who fail 
to try again. What the requirements 
shall be, whether compliance with them 
shall be determined by an examination, 
an investigation of one’s record, the sub- 
mission of a thesis or in whatever way, 
it is for the convention to determine and 
you can come in now, and your voice 
and vote will have the same chance to 
be heard and counted as another’s in 
determining who shall be members and 
how they shall be classified. 

An unnecessarily alarmed contributor 
to the columns of a journal devoted to 
labor interests has characterized the In- 
Stitute as a “Scab Hatchery,” a very 
natural conclusion of one who had not 
grasped the idea, and saw in it only a 
school to turn out engineers to take the 
places of his fellow members. The man 
who will follow out the program outlined 
above in order to become an operating 
engineer would probably become one any- 
way. By identifying himself with the In- 
stitute his efforts are more intelligently 
applied and directed and when he gets 
through he is up in the quasi-professional 
class and has something to show for it. 
The movement has the expressed ap- 
proval of a number of the most intelli- 
gent and thoughtful among the labor 
leaders, and the only fault which a 
radical laborite could find with it is that 
it tends to the establishment of caste 
among engineers. Inasmuch as “the en- 
gineer” may be anything from a laborer 
who gets a dollar a day and has to have 
a mark on the gage because he cannot 
read the figures, up to the man who de- 
signs and is responsible for the opera- 
tion of a hundred-thousand-kilowatt sta- 
tion, it is time there were some classifica- 
tion or caste put into the vocation, and 
it is a part of the object of the movement 
to make the word “engineer” mean 
something and to pitch that meaning high. 

There ‘is no reason either why the 
movement should invite opposition on the 
part of the leaders of such fraternal and 
other organizations as now exist in the 
vocation. If it everlaps them at all it is 
in the educational work which in few if 
any of them takes the form of a definite 
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course of study leading to a definite 
The aim, purpose and scope of the 
stitute are entirely different. One pn 
as quickly expect opposition fron 
local lodge of Odd Fellows to the 
tablishment of a college extension cours 
The Institute will occupy the same p: 
tion toward the vocation of the oper: 
ing engineer that the national socicties 
of civil, mechanical, electrical and min- 
ing engineers do toward those profes- 
sions. The location of the offices of the 
preliminary organization at the United 
Societies building, the home of three of 
the national professional societies above 
mentioned and the professional engineer- 
ing center of the continent, is an earnest 
of its high aims and purposes and of 
the high character and ideals of the men 
who have it in charge. It is worthy of 
the support and attachment of the best 
men in operating engineering, and offers 
to the beginner the surest, safest path 
to the top. Carried out upon the pro- 
posed lines it would be a greater im- 
plement for pulling the operating engi- 
neer and operative engineering out of the 
slough into which they have drifted than 
anything which has been conceived. Its 
projectors are practical, whole-hearted, 
clear-headed men who have been through 
the mill and realize the needs of the sit- 
uation. Write to M. W. Rice at the ad- 
dress given above and find out more 
about it. Or better still, send him your 
five dollars, become a charter member 
and help the movement get upon its feet. 
Then go to the convention or select some- 
one in whom you have confidence to act 
as your proxy in building for it a founda- 
tion which will bear it through years of 
usefulness and a development which no 
man can foretell. 








Automatic recording instruments, for 
measuring pressure, temperature, speed 
and quantity, as well as for making gas 
analyses, are growing in favor. It is be- 
ing discovered that there is profit in 
knowing the facts. Recording instruments 
are a cheap means of securing, for refer- 
ence and comparison, va!uable data about 
power-plant operation and the perform- 
ance of power-plant apparatus. 








When it comes to gaining notoriety the 
engineer who begins adjusting his engine 
before he knows what he is doing will 
hold his own. 








Engineers frequently work themselves 
out of a good job trying to see how little 
work they can do. 








Many an obscure engineer, by neglect- 
ing to give proper care and inspection 
to the boilers in his care, has been blown 
into prominence. 


——— 
=———— 








An oiler should always remember that 
a drop in time saves trouble. 
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Inquiries of General Interest 











Shutting Down an Alternator 

What is the best way to shut down one 
of several three-phase generators op- 
erating in parallel ? 

M. K. 

Reduce the power of the engine driving 
the generator to be shut down until it is 
taking a very small proportion of the total 
Icad on the busbars, keeping the field 
fully excited; then pull the main switch 
quickly. Shut down the engine and, 
while it is coming to rest, reduce the field 
strength of the generator as much as the 
rheostat will do so; then open the switch 
in the field circuit. 








Boiler Tubes and Hot Gases 

Why is it safe to expose the upper part 
of the tubes of a vertical boiler to the 
heat from the furnace gases while in a 
horizontal boiler the tubes must be 
covered with water? 

AS PS Ls 

In a vertical boiler the submerged po-:- 
tion of the tubes absorbs the heat of the 
passing gases so rapidly that when the 
water line is reached they are not hot 
enough to do any damage. 

In the horizontal boiler but a small part 
of the heat is transmitted through the 
shell to the water and the gases enter 
the tubes at such a high temperature that 
if the tubes were not covered with water 
the heat would soften them sv that they 
would collapse from the pressure. 


Reasons for Bridgewalls 
What is the object of the bridgewall in 
Steam-boiler furnaces ? 








Pr. ©... 2. 

Its chief utility consists in forming a 
fence or barrier over which it is diffi- 
cult for the fireman to pitch fresh coal or 
to push a part of the fuel bed when work- 
ing the fire. 

It has been stated that a combustion 
chamber is formed back of the wall in 
which air and the unburned gases may 
mix and burn, but the hight of the wall 
above the grates seems to have little in- 
fluence on combustion. 

















Questions are not answered 
unless accompanied by the 
name and address of the 
inquirer. This page is for 
you when stuck—use it. 




















Gasolene Engine Compression 

If the volume swept out by the pis- 
ton of a gasolene engine in one stroke 
is 210 cubic inches, how many cubic 
inches should the clearance or combus- 
tion chamber have to raise the pressure to 
75 pounds above atmospheric at the end 
of the compression stroke? What is the 
rule ? 

RW. Ff... 

The clearance should have about 69 
cubic inches. You can figure the clear- 
ance roughly as follows: Divide the de- 
sired absolute compression pressure by 
14; find the cube of the quotient and take 
the fourth root of that; this result will be 
the approximate “compression ratio.” 
Subtract 1 from the ratio, divide the pis- 
ton displacement by the remainder, and 
you will have the approximate clearance 
volume. You will find tables and rules 
for this kind of work in an elementary 
book called “The Gas Engine,” by Cecil 
P. Poole. 








Changing Speed of Engine 

I wish to increase the speed of an auto- 
matic engine having a centrifugal gov- 
ernor. How shall I proceed ? 

M. HH. B. 

Slight changes in the speed may be 
made by shifting the position of the 
weights,-by a change in the spring ten- 
sion, or by both together. Moving the 
weights where movable weights are used 
toward the point of suspension will in- 
crease the speed, and moving them in the 
opposite direction will decrease it. In- 
creasing the spring tension tends to in- 
crease the speed of the engine. For any 
censiderable change in speed, the weights 
and the springs should both be changed. 








Motoring of a Shunt-wound 


Generator 

If the engine driving one of several 
Shunt-wound dynamos should be shut 
down while the machine is still in parallel 
with the others, what will happen? 

T. G. 

The machine will run as a motor in the 
Same direction as usual, driving the en- 
gine: the speed will be 10 to 20 per cent. 
below normal, according to the resistance 
of the armature circuit and the current 
Teg: red to drive the idle engine. 





Clearance and Keying 

If keying the connecting rod alters its 
length, how does this affect the clear- 
ance ? 

M. G. 

If keying shortens the rod it brings the 
piston nearer the crank end of cylinder, 
reducing the clearance at this end of 
the cylinde> and increasing it at the other. 
If, as is the case with some types of rod 
ends, keying increases the distance be- 
tween the crosshead and crank pins, the 
reverse occurs. 


Coal or Wood Fue: 
Which is the cheaper fuel, coal or 
wood ? 

H. A. D. 
It depends on prices and furnace con- 
ditions. Two and one-half pounds of dry 
wood has about the same heating capacity 
as one pound of coal. If the wood is 
green or only partially seasoned its heat- 
ing value is low. 








Temperature of Melting Babbitt 
Metal 


In melting babbitt metal, how can I 
tell when it is hot enough to pour? 
N. A. H. 
When melting it should be stirred oc- 
casionally with a pine stick and should 
be heated no hotter than to slightly char 
the stick. 








Bending Brass Pipe 

How can I bend 1-inch brass pipe for 
a hand-rail without flattening or kinking 
it? 

Z. A. C. 

Cut from a 2-inch plank a form the 
shape of the desired bend. Cut a half-round 
groove in the edge of the form that the 
pipe will just fit. Stop one end of the 
pipe and fill it with melted resin. Clamp 
the pipe securely to the form where the 
bend is wanted. Fasten the form to the 
floor or to a convenient column or pillar 
in the building and with a block and 
tackle or small chain hoist draw the pipe 
slowly to the curvature of the form. After 
bending, the resin may be melted and al- 
iowed to run out. Dry sand is frequently 
used in the place of resin for filling the 
pipe before bending and is equally satis- 
factory if the pipe is properly filled. If 
sand is used it should be nearly, if not 
quite, red hot when put into the pipe. 








Atmospheric Pressure Above 
the Sea Level 


If the atmospheric pressure at the sea 
level will support a column of water 34 
feet high, what will be the hight sup- 
ported at 12,000 feet above the sea level? 

Gs. Fe 

The pressure of the atmosphere de- 
creases approximately one-half pound 
per square inch for each 1000 feet of al- 
titude. At 12,000 feet above the sea level 
the air pressure is nearly 

14.7 — 6 = 8.7 
pounds per square inch, and the hight 
of the column of water which the air 
pressure will support bears the same re- 
lation to 34 feet that 8.7 bears to 14.7, or 
21.12 feet. 





POWER AND THE ENGINEER 


May 24, 191: 














New Power House Equipment 








Combination Water Tube and 
Return Tubular Boiler 


W. D. Plue, of Rainier, Ore., has re- 
cently designed and patented the boiler 
illustrated and described herewith. 

It is a combination of the water- and 
fire-tube boilers, as shown in Fig. 1. The 
return-tubular feature consists of a 
regular design of return-tubular boiler, 
with the exception that the front sheet 
is cut away on the bottom for an open- 
ing into the water leg, which is riveted 
to the front end of the boiler shelf, as 
shown in Figs. 1 and 2. This water leg 








What the inventor and the 
manufacturer are doing to 
save time and money in the 
engine room and power 
house. Engine room news. 




















culating tubes, thus providing for the free 
circulation of the water from the water 
tubes to the shell section of the boiler. 
These tubes are accessible through the 
handholes shown at the top of the water 
leg in Fig. 3. The furnace is constructed 
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or tube header extends up part way on 
each side of the boiler. Fig. 2 shows 
how the water tubes are spaced, also 
their slant toward the rear end. The 
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under the end of the boiler to which the 
water leg is riveted. Baffle walls built 
in among the water tubes force the flame 
and hot gases to cross and recross them 














Fic. 2. FRONT TUBE HEADER 


tubes are expanded in the inner sheet of 
the tube headers. The rear header is not 
riveted to the shelf, but is suspended 
from two arms, one on either side, as 
shown in Fig. 3. This is accomplished by 
riveting one end of each bent arm to the 
outside plate of the rear water leg and 
the other end of the boiler shell. 

A connection is made between the rear 
water leg and the boiler head by ten cir- 
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three times in passing over their entire 
surface. Then the hot gases enter the 
fire tubes, pass to the front of the boiler 
and escape to the smoke flue. 

The boiler is accessible for both in- 
ternal and external cleaning. It is pos- 
sible to clean the water tubes from either 


end, on the inside as well as on the out- 
side. The interior of the tubular section 
is cleaned in the ordinary manner. The 
shell is provided with two manholes, one 
above the tubes in the rear head, and the 
other below the tubes in the front head, 

The entire boiler is suspended from an 
I-beam frame, by means of suspension 
bolts engaging with four straps riveted 
to the boiler shell. 








Bayer Steam Meter 


This recording steam meter depends 
for its operation essentially upon the 
displacement of a disk in a conical tube, 
by the steam pressure acting against a 
counterweight. The steam thus holds 



























































Fic. 1. SECTIONAL VIEW OF BAYER’S 
STEAM METER 


open for its own passage an annular 
space around the disk, greater or less 
according to the force exerted for the 
time being. 

The weight of steam passing through 
an aperture is the product of three fac- 
tors: the area of the passageway, the 
velocity of the steam and the weight of 
a unit’s volume of the steam at its mean 
pressure. These three factors multiplied 
together give the desired result. Fig. 
1 shows a sectional view of the nieter. 

Steam enters through E into the cham- 
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ber A, and in order to pass out to the 
place where it is utilized must pass 
through the hollow cone B around the 
edge of the disk C, which is suspended 
by a wire and overbalanced by the 
counterweight D. The greater the down- 
ward force of the steam, the larger the 
opening it will make for itself around C. 
This opening is recorded by a pencil on 




































































Fic. 2. DIAGRAMS FROM METER 


the upper part of the continuous-motion 
indicator drum F. Another pencil G is 
connected with a pressure gage or 
manometer and traces on the lower part 
of the drum F another line correspond- 
ing with the aperture diagram in inter- 
vals of time. 

The diagrams thus traced are illus- 
trated in Fig. 2. Withthe aid of a 
planimeter the mean hight of the upper 
curve A is obtained, which gives the mean 
area of opening. The mean_ specific 
weight is derived from the mean pres- 
Sure, which is obtained from the pres- 
Sure-gage diagram B. The velocity bears 
a known relation to the specific weight. 
Thus the three factors necessary to de- 
termine the average steam consumption 
per second are obtained. 

To avoid the necessity of calculation 
every time a reading is made, a table 
has been prepared by which the steam 
consumption may be read direct, after 
determining the mean area of opening 
and mean pressure. 

The diagram shown in Fig. 2 runs from 
eleven o’clock in the morning to eleven 
in the evening. It plainly indicates five 
Periods of work with the steam, the last 
One brief and intense. 

The meter not only records the steam 
Consumption, but enabies the manager 
to keep watch over the performance of 


his employees and thus to avert waste of 
Steam. 
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This meter is made in two sizes 
which serve both for saturated and 
superheated steam of from 14.7 to 
175 pounds pressure, corresponding to 
a maximum steam quantity of 600 to 
1400 and 1132 to 2800 pounds per hour. 

Larger meters sacrifice an important 
advantage, namely, control of steam con- 
sumption by individual appliances. The 
makers, however, construct a larger size 
than those mentioned, having a maximum 
capacity of 5454 pounds per hour at 
175 pounds pressure. 

The manufacturers of this instrument 
are Farbenfabriken vorm. Friedr. Bayer 
& Co., Elberfeld und Leverkusen b. 
Miilheim a. Rhein, Germany. 








Combined Surface and Jet 
Condenser 


A design of condenser in which the 
principles of the jet and the surface types 
are conibined and for which an improved 
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COMBINED SURFACE 


vacuum is claimed was recently de- 
scribed in the Mechanical Engineer of 
London. The apparatus has been de- 
signed by the Warwick Machinery Com- 
pany, Limited, 83 Cannon street, London, 
E. C., and F. Samuelson. It comprises 
a casing D divided into three parts A, B 
and C, Fig. 1, the upper and lower parts 
A and C being provided with banks of 
tubes E and F respectively, through 
which a cooling medium is circulated. 
The middle portion B of the casing has 
no tubes, but is provided with a plate G 
upon which are supported a number of 
longitudinal spray tubes H, Fig. 2. These 
tubes are supplied with water by a pump 
J which draws its supply through a pipe 
K from the lower part of the condenser 
casing. This water is forced into the 
space B in the form of a fine spray and 
falls with the freshly condensed water 
on to the plate G which is so fixed as to 
cause it to run to the left in Fig. 1, fall- 
ing off the plate on to the bank of tubes 
F. After falling off the plate it has to 
pass through between the tubes toward 
the right to the outlet. 

The operation is as follows: Exhaust 
steam enters at the condenser inlet M. 
The cold water or other condensing 
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medium enters at N and passes and re- 
passes through the tubes F in the direc- 
tions indicated by the dotted arrows to 
the outlet O. It will be seen that the 
incoming steam passing downward meets 
the water passing upward and is to a 
large extent condensed thereby. The 
condensed water falls on the plate G and 
thence on to the tubes F where it is 
cooled by contact with the tubes. Some 
of the water of condensation is then 
drawn off by the pump J and returned 
to the condenser, issuing from apertures 
formed in the tubes H in the form of a 
fine spray which mingles with and con- 
denses the steam which has passed down- 
ward through the upper bank of tubes E 
without being condensed and effectively 
cools the air vapors present. The re- 
mainder of the condensed water is with- 
drawn from the condenser through the 
pipe P which is connected to a wet-air 
pump, not shown. This pump is also 
connected to the interior of the condenser 
by a conduit Q which communicates with 


























AND JET CONDENSER Fic. 2 


the portion containing the spray tubes, 
so as to enable the air pump to remove 
the air and steam vapors from the con- 
denser in the usual wav. 








The Duit Triplex Pump 


A triplex single-acting pump which is 
remarkably self-contained and embodies 
many desirable features has_ recently 
been designed by the Lucas Pump Com- 
pany, Dayton, O., and is now being built 
in capacities up to 60 gallons per min- 
ute, for all pressures not exceeding 200 
pounds pressure. These pumps are es- 
pecially adapted to furnish the water 
supply in mills, factories and office build- 
ings; to be used in connection with 
hydraulic elevators or for boiler feeding. 

In construction the entire main casting 
of the pump, including valve chambers 
and cylinders, is in one piece, which se- 
cures unusual strength and rigidity for 
hard service. The crank shaft, as ap- 
parent in the accompanying illustration, 
is driven from the middle by a pair of 
gears, which enables the crank shaft to 
be built unusually strong for the service 
and requires only two bearings for the 
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three plungers. The gear ratio is 5 to 
1, with an equal drive on each side of 
the pin; the gears are machine cut. 
Ample oil pockets are provided in the 
main bearings, enabling the pump to be 
run continuously for long periods with- 
out attention. The guides, which are 
cast integrally with the frame, are ac- 
curately bored and the crossheads bab- 
bitted, which enables repairs to be made 
by removing the crosshead and finishing 
on a lathe away from the pump in the 
most convenient manner. The plungers 














DuiT TRIPLEX PU.P 


are of cast iron and are brass-covered 
when desired. The valve chambers on 


each side of the pump are all connected 
by a waterway cast as part of the frame, 
and each valve chamber covers the open- 


ing from this waterway at each cylinder. 

One suction and one discharge valve 
are used with each plunger. These valves 
are of metal with rubber facings suit- 
able for the liquid to be pumped. They 
are guided by projections into the valve 
cap and have ample movement. The valve 
seat is a clear opening ‘made as part 
of the valve-chamber casting. This gives 
a large area with no grids or cross pieces 
to obstruct the movement of the liquid. 
When desired, the water chambers in the 
pump may be blocked off separately in 
the main frame casting and the pumps 
used on entirely independent circuits; 
thus two plungers might be used for 
general water service and the remaining 
plunger for boiler feeding. These pumps 
are said to be finding considerable ap- 
plication in connection with sprinkler 
systems. 








Norway abounds in waterfalls, the 
water supply being quite constant 
throughout the year, partly owing to the 
altitude of the water sources, the condi- 
tion of the climate, and the exceptionally 
high rainfall. The total water power of 
Norway amounts to about 7,500,000 
horsepower, giving 3405 horsepower per 
1000 inhabitants of the country. 








The Superior Pebble Phosphate Com- 
pany, at Mulbury, Fla., has a plant of 14 
Diesel engines running on Texas oil. 
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Improved Lagonda Feeding 
Device 

This feeding device was illustrated and 
described on page 620, of the March 30, 
1909 issue of Power, but has since been 
changed in that the guide rolls have been 
removed, so that it is now possible to 
withdraw the turbine cleaner from the 
boiler at any time, which aids in renew- 
ing the cutters on the cleaner head with 
sharp cutter wheels without much loss 
of time. This improved feeding device 
is manufactured by the Lagonda Manu- 
facturing Company, Springfield, Ohio. 








Vater Open Feed Water 
Heater 


This heater is manufactured by the 
Power Plant Specialty Company, Chi- 
cago, Ill. The shell is made of “%-inch 
steel plate, on the inside of which angle 
irons are riveted, and support cast-iron 
trays. These trays, over which the water 
flows, have serrated lips, top and bottom, 
which insure an even distribution and 
breaking up of the water into fine 
particles. The feed water enters the 
heater through the top connection, as 
shown in Fig. 2, the supply being regu- 
lated by a seamless copper-ball float, link 
and levers. The float ball is secured to 
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into a distributing water box, which for 

a water seal and prevents water hamniy 
The water flows from this distributi 
box over the trays and is heated as { 
steam mingles with it. The exhau: 
steam enters the heater after passing 
through a two-stage oil separator, shown 
attached to the side of the heater. Be- 
cause the drip pipe of the separator is 
placed outside of the heater, no oil, after 
being separated from the steam, can get 
into the heater. 

The heated water falls to the bottom 
of the heater, but before entering the 
suction pipe of the feed pump is forced 
to pass through the filter bed to the suc- 
tion hood shown in Fig. 2, which pre- 
vents the pump drawing out deposits of 
sediment. The suction hood is provided 
with a vent to insure a solid body of 
water going to the feed pump. The 
heater is fitted with a skimmer, shown 
behind the suction-hood vent pipe, by 
which light, floating impurities can be 
flushed out of the heater. 

The body of the filter is fitted with a 
top vent and a blowoff outlet, located at 
the lowest point possible and in such a 
position as to be easily accessible. 

The doors of the heater swing on 
hinges, as shown in Fig. 1. Both doors 
and frames have machined faces and 
are easily packed. They are held in 




















Fic. 1. SECTIONAL VIEW OF VATER OPEN 


HEATER 


a hollow float stem and shaft, so that if 
the float deveops a leak, the water, com- 
ing from the hollow shaft, acts as a 
telltale. The entire float mechanism may 
be removed by unscrewing six cap screws. 

The regulating valve on the inlet pipe 
is balanced, and the weight of the float, 
rod and connections is counterbalanced. 
The valve is regulated by outside ad- 
justment. The return water is brought 


Fic. 2. EXTERIOR VIEW OF VATER OPEN 
HEATER 


place by bolts which ft in slots cast to 
the frame and door, and are removable 
after slacking one nut on each bolt. The 
heater is piped to a trap by means of an 
overflow pipe, which permits of carrying 
a back pressure on the heater. The 
heater is made in both vertical and hori- 
contal types; the vertical type is set on 
suitable legs, while the horizontal type 
is supported on brick piers. 
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NEW PUBLICATIONS 








DRAWING INSTRUMENTS. By Walter D. 
Stephan. McGraw-Hill Book Com- 
pany, New York. 111 pages, 434x74 
inches. Price, $1 net. 

On first thought one would not sup- 
pose that a book of over 100 pages could 
be written on so familiar a subject as 
drawing instruments unless much that 
was superfluous, irrelevant or trivial was 
included. After one reads over Mr. 
Stephan’s effort on the subject, however, 
such a supposition would need revision 
for he accomplished the teat successfully. 

The essentials of good instruments are 
specified and valuable hints are given of 
practical tests to apply for quality and 
accuracy when purchasing instruments. 
The chapter on the slide rule is too brief. 
More attention could have been given to 
this valuable instrument with good ad- 
vantage. The universal drafting machine 
does away with T-squares, triangles, 
scales and protractors. By its use greater 
speed and accuracy are obtainable. The 
author gives considerable attention to 
this device. 

The last chapter of the book is on 
drafting-room practice. In it is given 
information concerning drawing sizes, 
hints on the indexing and filing of draw- 
ings and practical suggestions relative 
to the proper execution of drawings. 








FUELS AND REFRACTORY MATERIALS. Sec- 
ond Edition. By A. Humboldt Sex- 
ton. D. Van Nostrand Company, 
New York. 364 pages, 4'4x7 inches. 
Price, $2.50 net. 

The first chapter, on the subject of com- 
bustion, is comprehensive and clear. The 
subject is presented in language which 
is as readily understood by the layman 
as by the student. 

In the second chapter, devoted to the 
heating power of fuel, there is a slight 
inaccuracy in the statement that the 
British thermal unit is the amount of heat 
required to raise one pound of water one 
degree Fahrenheit (60 to 61 degrees Fah- 
renheit). The British thermal unit is that 
amount of heat required to raise the tem- 
perature of one pound cf water from 39 
to 40 degrees Fahrenheit. In the same 
chapter on page 36, in a footnote, the 
grammatical error is made of using a 
singular possessive pronoun when refer- 
ting to a plural subject. 

The chapter dealing with the physical 
and chemical properties of fuel are ex- 
tensive as are those which treat of the 


methods employed in making prepared 
fuels, such as charcoal, coke, oil and gas. 
Many types of gas producers are con- 
Sidered, 

Thir'y-eight pages are devoted to 
Pyrom try. About 20 makes of instru- 
ments 


re described. The chapter on this 
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subject is overelaborate for a book of this 
kind. Fuel calorimeters receive 12 pages 
of consideration. For some unknown 
reason flue-gas analysis is not given any 
attention. 

Refractory materials, firebrick and 
crucibles are disposed of in 28 pages. 
Methods of manufacture of brick and 
crucibles are described and the properties 
of the materials are given. 

This book should be valuable to all 
interested in securing a knowledge of 
fuels and their combustion. 








Boiler Explosion at Chewtown, 
Penn. 


It is reported in the daily papers that 
on May 15 a battery of five boilers in 
the plant of the Diamond Coal and Coke 
Company, Chewtown, Penn., exploded, 
killing three men and injuring six others. 
Details of the explosion will be given 
in an early issue. 








BOOKS RECEIVED 








“American Producer Gas Practice.” By 
Nisbet Latta. D. Van Nostrand Com- 
pany, New York. Cloth; 540 pages, 7% 
x10% inches; 247 illustrations; tables; 
indexed. Price, S6. 








“The Corrosion and Preservation of 
Iron and Steel.” By Allerton S. Cushman. 
McGraw-Hill Book Company, New York. 
Cloth; 363 pages, 6x9 inches; 69 illustra- 
tions; tables; indexed. Price, $4. 








PERSONAL 





Ludwig A. Kemper recently resigned 
from the position of manager of the 
Albert Lea Light and Power Company, 
Albert Lea, Minn., to become associated 
with the engineering staff of the Fuel 
Engineering Company, of Chicago. 








Robert Wetherill Jr., has been ap- 
pointed manager of the recently opened 
New York office of Robert Wetherill & 
Co., Inc., of Chester, Penn., manufac- 
turers of Corliss engines, boilers, etc. 
This office is located at room 2053 Hud- 
son Terminal building, 50 Church street. 








SOCIETY NOTES 








The Connecticut State convention of 
the National Association of Stationary 
Engineers will be held in New Haven, 
June 24 and 25. The convention will be 
held in Engineer’s hall, Bordman build- 
ing. Space will be allotted for those de- 
Siring to exhibit steam specialties and 
power-plant appliances. The convention 
proper will be held in the same building. 
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The fifth annual convention of the In- 
ternational Association for the Preven- 
tion of Smoke _ will convene in the 
mayor’s reception room, City Hall, Min- 
neapolis, Minn., at 10 o’clock on the 
morning of Wednesday, June 29 next, 
and continue in session on June 30 and 
July 1. The headquarters will be Rogers 
hotel, which is convenient to the place of 
meeting. 








The semi-annual meeting of the Na- 
tional Gas and Gasolene Engine Trades 
Association will be held at the Sinton 
hotel, Cincinnati, June 13 to 16, inclusive. 
The business program for the meeting 
will consist of a wide range of subjects 
from speakers of high standing in their 
various lines and among others may be 
mentioned the following: Carbureters, 
George M. Schebler; Ignition In Gas and 
Gasolene Engines, Carl Pfanstiehl; Gas 
Producers, L. F. Burger; Present and 
Future Opportunities in the South for 
the Gas Engine Builder, W. R. C. Smith; 
How to Illustrate and Describe Mechan- 
ical Installations, O. Monnett; Dry Bat- 
teries, H. S. Green; The Gas Engine Field 
in Mexico, G. W. Hall; Large Gas En- 
gines, J. D. Lyon. 








The regular spring meeting of the Amer- 
ican Society of Mechanical Engineers will 
be held at Atlantic City, N. J., May 31 
to June 3. The headquarters of the 
meeting will be the Marlborough-Blen- 
heim hotel. Of the papers to be pre- 
sented, those of interest to Power read- 
ers are as follows: Improvements in 
Line Shaft Hangers and Bearings, by 
Henry Hess; Experimental Analysis of 
a Friction Clutch Coupling, by Prof. Wil- 
liam T. Magruder; An Improved Absorp- 
tion Dynamometer, by Prof. C. M. Gar- 
land; Critical Speed Calculations, by S. 


H. Weaver. The Gas Power Section lists 
the following papers: A Regenerator 
Cycle for Gas Engines Using Sub- 


adiabatic Expansion, by Prof. A. J. Frith; 
Gas Engines for Driving Alternating Cur- 
rent Generators, by H. G. Reist; Two 
Proposed Units of Power, by Prof. Wil- 
liam T. Magruder; Some Operating Ex- 
periences with a Blast Furnace Gas 
Power Plant, by H. J. Freyn. 








The program at the convention of the 
National District Heating Association to 
be held at Toledo, O., June 1, 2 and 3, 
includes papers as follows: Description 
of a Modern Central Hot-water Heat- 
ing Station, by W. A. Wolls; Central Sta- 
tion Heating in Detroit, by A. D. Spencer; 
Humidity, Its Necessity and Benefits, by 
W. W. Brand; A Study on Insulation, by 
a representative of the Toledo Railway 
and Light Company; A Study in Central- 
izing the Heat Supply, by J. D. Hoffman; 
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Advantages to Be Derived from the Com- 
bination of Heating and Power, for the 
Central Station; The Profitable Operation 
of a Central Station without the Assist- 
ance of Electrical or Other Industries, 
by Bryan T. Gifford; The Factors that 
Enter into the Cost of Generating and 
Distributing Steam for Heating, by 
Charles B. Bishop; The Relative Effi- 
ciency and Resistance of Corrosion of 
Different Types of Radiators; Coal Pro- 
duction and Consumption, by R. H. 
Fernald. 








NEW INVENTIONS 








Printed copies of patents are furnished by 


the Vatent Office at 5e each _ Address the 
Commissioner of Patents, Washington, D. C. 


PRIME MOVERS 

WAVE MOTOR. James M. Butler, Los An- 

geles, Cal., assignor of one-fourth to Joshua 
G. de Turk, Los Angeles, Cal. 956,796. 

TWO-CYCLE INTERNAL - COMBUSTION 


ENGINE. Ernest A. Meyer, Freeport, Venn. 
956,814. 

GASOLENE ENGINE. John C. Bonnett, 
New Haven, Conn., assignor to Taylor, Stiles 
& Co., Riegelsville, N. J. 956,881. 

INTERNAL-COMBUSTION ENGINE, | Jas. 
II. Hopkins, Manchester, England. 956,967. 

TWO-CYCLE ENGINE. Chas. B. Page, 
Saltimore, Md. 956,993. 

GAS ENGINE. Louis C. Vanderlip, Elk- 
hart, Ind. 957,017 

WATER WHEE L. Roy P. Robinson, Bril- 
liant, Ohio. 957,099. 

INTERNAL-COMBUSTION ENGINE TIM- 


ER. Joseph A. Schneider, Lakeport, Cal., as- 
signor of two-thirds to Andrew A. Brown, 
San Francisco, Cal. 957,109. 

STEAM TURBINE. Thomas Falvey, Lon- 
don, England. 957,151. 


BOILERS, FURNACES AND GAS 
PRODUCERS 


FURNACE GRATE. Thomas Dawson, Liv- 
ingston Manor, N. Y. 56,517. 

OIL BURNER. acer M. Daggett, Oak- 
land, Cal. 956,629. 


CRUDE-OIL BURNER. Leon Fetty, Hutch- 


inson, Kan. 956,695. 
STOKING APPARATUS. reorge W. Bul- 
ley, New York, N. Y. 936,75 7. 


AUTOMATIC WATER REGULATOR FOR 
GAS PRODUCERS. John VP. Nawn, Philadel- 


phia, VPenn., assignor of one-half to George 
Schilling, Philade!phia, Penn. 956,818. 

METHOD OF AND METHOD FOR PRO- 
PUCING GAS. Edwin E. Slick, Pittsburg, 
Penn. 957,006. 

GAS PRODUCER. Edwin E. Slick, Pitts- 
burg, Penn... = 957,007. 

STEAM BOILER. Gentle, 


William M. 
Southport, Ind. 957,155. 

FURNACE. Joseph W. Hays, Chicago, IIL., 
assignor to Carb-Ox Company, a Corporation 
of Tllinois. 957.158. 

STRAW-BURNING FURNACE. 
Johnson, Sutton, Neb. 957,163. 

FUEL ECONOMIZE -] Edwin 
El Paso, Tex. 957,173. 


Andrew G: 


R. Phillips, 


POWER PLANT AU ee AND 
APPLIANCES 


AUTOMATIC DAMPER ¢ ‘ONTROL, Hijal- 
mar Peterson, Falun, Wis. 956,5 
COMBINED AUTOMATIC THROTTLE 


AND STOP VALVE. Robert A. McKee, Mil- 


waukee, Wis., assignor to Allis-Chalmers 
Company, Milwaukee, Wis., a Corporation of 
New Jersey. 956,595. 


he ee mm CUP. 


Isaae Hl. Venn, 
Y., assignor to 


Otis Elevator 


Yonkers, 
Company, 


Rid Orange, N. J., a Corporation of New 
Jersey. 956,612. 

: STEAM-BOILER REGULATOR AND 
FEEDER. Victor Garbarino, Malden, Mass. 
956,635. 

ENGINE STARTER. Ephraim N. Rittase, 
Manchester, Md. 956,646. 

FLUE CLEANER. Valentine G. Becker, 
St. Paul, Minn. 956.668. 
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FLUE BLOWER. George W. 
Charles, Mo. 956,670. 

AUTOMATIC LUBRICATOR. 
Ellis, Oneida, N. Y. 956,694. 

GREASE CUP. Knut O. Dufva and Axel 
E. Dufva, St. Paul, Minn., assignors of one- 
third to Frederick Widmark, St. Paul, Minn. 
956,761. 

VALVE-OPERATING MECHANISM. Paul 
W. Knauf, Cynwyd, Peun., assignor to Schulte 
& Koerting Company, Philadelphia, Penn., a 
Corporation of Pennsylvania. 956,772. 


Bernauer, St. 


Ferrand F. 


ADJUSTABLE SPARK PLUG. Jefferson 
S. Palmer, Clark, S. D. 956.778. 

TUBE CUTTER. Emanuel C. Heller and 
Artenaous J. Emrick, Germantown, Ohio, as- 


signors of one-third to Willard —— Hutch- 
inson, Germantown, Ohio. 956,8 

VALVE. Frederick faadinnio. 
Mich. 956,811 

GAS-ENGINE STARTER. George C. Hicks, 
Jr., Connersville, Ind., assignor to the P. H. 
& F. M. Roots Company, Connersville, Ind. 
956,852 

MUFFLER. 


Detroit, 


Edward D. Sizer, Sizerville, 


Penn. 956,906. 

RETURN-C =~ CK VALVE. John Collis, 
Newark, N. J. 956,944. 

nance BE SPREADER. John J. 
Maher, Vhiladelphia, Penn., assignor to the 


Babeock & Wilcox Company, 
a Corporation of New Jersey. 
LUBRICATING VALVE. 


Bayonne, N. J., 
956,986. 


Carl Senn, Oak- 


land, and David C. Demarest, San Francisco, 
Cal. 957,003. 

VALVE. James Stone, Cleveland, Ohio. 
957,012. 

STEAM-CONTROLLING DEVICE. Giu- 
seppe Restucci, Naples, Italy. 957,097. 

ELECTRICAL INVENTIONS 
AND APPLIANCES 
ELECTRODE FOR ARC LAMPS. George 


M. Dyott, Pittsburg, Penn., assignor to West- 
inghouse Electric and Manufacturing Com- 
pany, a Corporation of Pennsylvania. 956,519. 


DYNAMO ELECTRIC MACHINE. Chas. 
A. Dsilander and Thomas SS. Scott, Pittsburg, 
Penn., assignors to the Westinghouse Elec- 
tric and Manufacturing Company, a Corpora- 
tion of Vennsylvania. 956,543. 


COMBINED ELECTRIC ARC OR RESIST- 
ANCE AND INDUCTION FURNACE. James 
II. Reid, Newark, N. J 956,544. 


DYNAMO ELECTRIC MACHINE. Egbert 
M. Tingley, Pittsburg, VPenn., assignor to 
Westinghouse Electric and Manufacturing 
Company, a Corporation of Pennsylvania. 
956,549. 

BRUSILT HOLDER FOR DYNAMO ELEC- 
TRIC MACHINES. Carl B. Auel, Wilkins- 
burg, Penn., assignor to Westinghouse Elec- 
tric and Manufacturing Company, a Corpora- 
tion of Vennsylvania. 956,666. 

ELECTRIC SWITCH. Joseph H. Champ 
and Theedore II. Schutt, Cleveland, Ohio, as- 
signors to the Bishop & Babcock Company, 
Cleveland, Ohio, a Corporation of Ohio. 


956,679. 
ELECTRICAL MEASURING INSTRU- 
MENT. Paul MaecGahan, Wilkinsburg, as- 


Electric and Manu- 
Corporation of Venn- 


Westinghouse 
Company, a 
956,7 


signor to 
facturing 
sylvania. 


BRUSH HOLDER. Robert Siegfried, Pitts- 


burg, Penn., assignor to Westinghouse Elec- 
tric and Manufacturing Company, a Corpora- 


tion of Pennsylvania. 956,739. 


SINGLE-PHASE ALTERNATING - CUR- 
RENT MOTOR AND GENERATOR.  Valere 
A. Fynn, London, England. 956,845. 

PORTABLE ELECTRIC DRILL. William 
C. Hafemeister, Cleveland, Ohio, assignor by 
mesne assignments to the Van Dorn & Dut- 
tcn Company. Cleveland, Ohio, a Corporation 
of Ohio. 956,849. 

DYNAMO ELECTRIC MACHINE. Fred B. 
Howell, Schenectady, N. Y., assignor to Gen- 
eral Electric Company, a Corporation of New 
York. 956,855. 

ALTERNATING-CURRENT MOTOR. 
lere A. Fynn, London, England. 956,893. 

rELAUTOGRAPIT INSTRUMENT. Alphon- 
sus L. Golden, Oakland, Cal. 957,050. 

ELECTRIC FURNACE. Hiram W. 
Philadelphia, Penn. 957,058. 

MEANS FOR COOLING DYNAMO ELEC- 
TRIC MACHINES Herman Roos, | Berlin, 
Germany, assignor to General Electric Com- 
pany, a Corporation of New York. 957,102. 


MEANS FOR COOLING DYNAMO ELEC- 


Va- 


Hixon, 


TRIC MACHINES Herman Roos, | Berlin, 
Germany, assignor to General Electric Com- 
pany, a Corporation of New York. 957,103. 
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ENGINEERING SOCIETIS 


AMERICAN SOCIETY OF 


MECHANI( AL 
ENGINEERS 


Pres., George Westinghouse; sec., Calvin 
W. Rice, Engineering Societies buildine, 99 
West 39th St., New York. Monthly mee: ings 
in New York City. Spring meeting at At- 


lantic City, May 31 to June 6. 


NATIONAL ELECTRIC LIGHT 
ASSOCIATION 


Pres., Frank W. Frueauff. Denver, Colo.: 
sec. and treas., Frank M. Tait. Association 
York. Next annual convention, St. Louis, 
Mo., May 23-28. 

AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
» ae Engineer-in-Chief Hutch TI. Cone, 


N. ; Sec. and treas., Lieutenant Henry ¢, 
ieee, i — Sa Bureau of Steam Engineer- 
ing, Navy Department, Washington, D. C. 
BOILER MANUFACTURERS’ 
ASSOCIATION 
_ Pres., E. D. Meier. 11. Broadway. 
York;_sec., J. D. Farasey, cor. 37th St. 
Erie Railway, Cleveland, O. 


AMERICAN 


New 
and 


WESTERN SOCIETY OF ENGINEERS 

Pres., J. W. Alvord; sec., J. H. Warder, 
1735 Monadnock Block, Chicago, Il. 

ENGINEERS’ Soc IETY =f WESTERN 

PENNSYLVAN 

Pres., E. K. Morse; sec., L K. 
building, Pittsburg, Penn. 
3d Tuesdays. 


Hiles, Oliver 
Meetings 1st an] 


INSTITUTE OF 


AMERICAN ELECTRICAL 
ENGINEERS 
Pres., L. B. Stillwell; sec., Ralph W. Pope, 
32 W. Thirty-ninth St., New York. Meetings 
monthly, excepting July and August. 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS. 
Pres., Prof. J. D. Hoffman; sec., William M. 
Mackay, P. O. Box 1818, New York City. 
Next semi-annual meeting, St. Louis, Mo., 
June 30 and July 1, 1910. 
NATIONAL ASSOCIATION OF STATION- 
ARY ENGINEERS 
Pres., William J. Reynolds, Hoboken, N. J.; 
sec. I, W. Raven, 325 Dearborn - street. 
Chicago, Ill. Next convention, Rochester, 
N. Y., September, 1910. 





UNIVERSAL CRAF TSME N COUNCIL OF 


ENGINEERS 


Grand Worthy Chief, W. S. Cadwell, Chi- 
cago, Ill.; see., Thomas H. Jones, 244 [ighth 
street, N. E., Washington. D. C. Next con- 
vention, Buffalo, N. Y., August 2-5, 1910. 
AMERICAN ORDER OF STEAM ENGI- 

NEERS 
Supr. Chief Engr., Frederick Markoe, Phila- 


delphia, VDa.; 
Wetzler, 
phia, Pa. 
June 6-10, 


Supr. Cor. Engr., William 8. 
753 N. Forty-fourth St., Vhiladel- 
Next convention, Philadelphia, I’a., 
1910. 


MARINE E} 


NATIONAL, ENGINEERS BENE- 
FICIAL ASSOCIATIONS. 
Pres., William F. Yates, New York, N. Y.; 


sec., George A. Grubb, 1040 Dakin street, Chi 
cago, Ill. Next meeting, St. Louis, Mo., Jan- 
vary 16-21, 1911. 
OHIO SOCIETY OF MECHANICAL, ELEC- 
TRICAL AND STEAM ENGINEERS 
Pres.. 0. F. Rabbe: sec. and treas., Prof. 
F. E. Sanborn, Ohio State University. Colum- 
bus, Ohio. Next meeting, Cincinnati, May 19 
and 20, 1910. 


INTERNATIONAL MASTER BOILER 


MAKERS’ ASSOCIATION 
Pres., A. E. Brown; see., Harry D. Vaught, 
95 Liberty street, New York. Next meeting 
at Niagara Falls, Canada, May 24-27, 1910. 


INTERNATIONAL UNION OF STEAM 
ENGINEERS 


Pres., Matt. Comerford; sec., Robert A. \icKee. 
606 Main St., Peoria, Ill. Next con «entlon, 
Denver, Colo., September, 1910. 

NATIONAL DISTRICT HEATING AS8- 

SOCIATION. 

Pres.. A. C. Rogers, Toledo, O.: . and 

treas., D. L. Gaskill, Greenville, O. <t an- 


nual meeting at Toledo, O., May, 19 
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‘Moments with ry Ad. Editor 




















We have had a good deal 
to say in this department 
about the sanity of present- 
day advertising writing as 
compared with the stuff that 








A department for subscrib- 
ers edited by the adver- 
tising service department 
of Power and the Engineer. 


We have seen pants that 
one could buy for $1.25 a 
pair, but nothing could induce 
us to believe that they were 














some of the old-timers were 
wont to foist on an open-mouthed, pop-eyed 
public. 


Once in a 
while, though, 
some  reincar- 
nated spirit of 
the original Bar- 
num is loosened 
upon the world 
and straightway 
rushes to its 
natural channel 
—printers’ ink. 


And this is the 
sort of ‘“ break”’ 
it delights in: 


“Lend Here a Patient Hearing to the Un- 
folding of a Bargain Story That Will Go 
Resounding Down the Corridors of Time as 
the Most Sensational and Attractive Ever 
Provided the Purchasing Public— 

















“ Pants—Regular Value, $2.50—$1.25. 


“Don’t Overlook this Store on the Pants 
Question. ”’ 


All that mass of words, covering six columns 
of newspaper space, about a pair of pants. 


Doesn’t that conjure up visions of the 
Tattooed Man, who never wears pants in 
exhibition, and the Bearded Lady, who always 
wears them when the show is over? 


We have seen pants which look as though 
they might have resounded down several 
corridors of time. 


But they 
are not the 
kind of pants 
we choose to 
encase our 
shapely neth- 
er limbs in. 








Rather are 
they the kind 
that we care- 
fully avoid, 
lest their wearer make a touch for a new pair. 





pay streak runs wide and deep. 


worth $1.26, much less $2.50.. 

The quoted advertisement 
is fundamentally wrong in two points—it tells 
nothing about the advertised article and it 
leads the reader to infer that the concern is 
of a philanthropic nature—or is lying. 





And, since we know that businesses exist 
on profits, we are prone to call them liars and 
shop at less superlative places. 


Let us con- 
fine our exag- 
geration to 
circus adver- 
tising. None 
of us object to 
being beguil- 
ed into spend- 
ing a dime 
for the side 
show. The 
‘“ magnificent, 
marvelous, munificent, mind-maddening A\l- 
bino Beauty’’ may be Maggie Hennessy, the 
waitress at Hyde’s Hotel, done up in a frizzy 
wig—we don’t care particularly. It’s all in 
the day’s fun. 














But when we come down to the business 
side of things, let us cut out the Bombast, the 
“Break” and the Piffle. Let us have our ad- 
vertisements clean-cut, informative, convinc- 
ing and truthful. 


We have a story to tell—tell it straight, tell 
it simply, tell it sincerely. 


Then confidence is promoted and the shy- 
ster dethroned. 


We believe that every advertiser in this 
paper makes a consistent effort to adhere to 
the straight line in writing his advertisements. 


Hence, we know that they are full of infor- 
mation—dependable, instructive information. 


The salesmen who call on you, the Selling 
Section of Power—here are two wonderfully 
rich mines of engineering knowledge. The 
Work it for 





all it’s worth. 














BUSINESS ITEMS 


The Autoforce Ventilating System, of Bos- 
ton, have opened an office in New York City, 
at 59 West Sixty-fifth street, in charge of 
Kk. J. Treat, ventilating engineer. 





The Illinois Steel Company, one of the 
constituent companies of the United States 
Steel Corporation, has recently signed a con- 
tract with the Ball & Wood Company, for the 
installation of two 38000-kilowatt, Rateau- 
Smoot, mixed flow turbines, each to be di- 
rectly connected to a 3000-kilowatt, 25-cycle, 
2200-volt, 3-phase, alternating-current gen- 
erator. These units are to be installed at 
the South Works, Chicago. 


At the International Exposition at Brussels, 
Belgium, Chas. A. Schieren Company has an 
exhibition of eight running belt drives, all 
of them being hard and peculiar drives; one 
i‘lustrates the Duxbak waterproof leather 
belt running and being continually sprayed 
with water. After the close of this exposi- 
tion the exhibit will be moved to Turin 
where another international industrial exposi- 
tion will be held next Spring. 


The Power Spécialty Company report that 
the volume of Foster superheater sales is in- 
creasing rapidly, the contracts secured so 
far this year nearly equaling the total of 
last year’s business. The Chicago office of 
this company has been removed from _ the 
Rookery to the Peoples Gas building, where 
increased accommodations have been secured. 
This office is in charge of R. B. Nutting, man- 
ager, and R. H. Wyld, assistant manager. 

Taking advantage of the opportunity of- 
fered by the low-pressure steam turbine when 
used in connection with the exhaust of other 
prime movers, for increasing plant output 
without requiring additional boiler capacity, 
the Baldwin Locomotive Company is install- 
ing three 500-kilowatt low-pressure units at 
its Philadelphia works. These turbines will 
utilize the exhaust steam from Westinghouse 
compound reciprocating engines already in- 
stalled in the large power plant of these 
shops, making available a considerable ad- 
ditional amount of power, and_ effecting 
marked economical improvement in operation 
of this station. The increasing shop demands 
on the power house, following the return of 
the business tide, required this additional 
power equipment, and in making extensions 
along thése lines, sacrifice of the existing 
steam-generating apparatus, which is in good 
condition, has been avoided. 


NEW EQUIPMENT 


A waterworks system is to be installed at 
Breaux Bridge, La. 

The Fond du Lae (Wis.) Cold Storage 
Company will erect a three-story addition. 

The Marshfield (Wis.) 
expect to install electric 
future. 














Brewery 
power in 


Company 
the near 


The R. Starkweather Company. of Oshkosh, 
Wis., is in the market for a second-hand Cor- 
liss engine. 

The Equitable 
ton, N. J., is to 
plant. 

The Lyons Boiler Works, De Pere, Wis., is 
planning the erection of a new 300-horse- 
power plant. 


Pottery Company, Tren- 
increase the capacity of its 
power ; 


Hugh G. Twaddle, of Hecla, S. D., is con- 
sidering the erection of an electric-light plant 
at Baker, Mont. 

The Central 
pany, Palmer, 
tions to 


Massachusetts 
Mass., is to 
its plant. 


Com- 
addi- 


Electric 
make some 
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The city of New Orleans, La., will issue 
$7,000,000 bonds for addition to waterworks, 
drainage, and sewage systems. 


Additional boiler, engine and generator will 
be installed in the municipal electric-light 
and water plant at Alexandria, La. 


The Spencer (lowa) Light and Water 
Works is planning to install a new engine 
and boiler some time during the summer. 


The Deckman-Duty Brick Company, Collin- 
wood, Cleveland, Ohio, is in the market for 
smoke consumer, steam jet and air type. 


The Ames Gas Company, Ames, Iowa, has 
been incorporated with $50,000 capital, and 
will erect a plant at once. H. L. Griffin is 
secretary. 


Proposals will be received until 3 p.m., 
June 3, at the office of the constructing quart- 
ermaster, Fort Des Moines, Iowa, for the in- 
stallation of a steam-heating plant in hos- 
pital. 


The Gage County Gas, Light and Power 
Company, it is said, will build a $90,000 plant 
at Beatrice, Neb. Plant will be run by water 
power, but is to be equipped also with gas 
engines. 

Sealed proposals will be received at the 
office of constructing - quartermaster, Whipple 
Barracks, Ariz., until 5 p.m., May 31, for the 
construction of an ice plant. Information 
can be had of Second Lieutenant G. G. Bart- 
lett, constructing quartermaster. 

Bids the 
constructing quartermaster, .655 Congress 
street, Portland, Me., until 10 a.m., June 2, 
for constructing and remodeling electric-light 
system, at Fort McKinley, Me. Information 
can be had of Capt. E. F. Humphrey. 

Sealed proposals will be received by the 
constructing quartermaster, Fort Bayard, 
N. M., until 11 a.m., May 28, for furnishing 
and installing machinery for power, refrig- 
erating and _ electric-lighting systems. In- 
formation can be had of First-Lieutenant 
Chas. C. Winnia. 


will be received at office of the 


Bids will be received by P. E. Ryan, seec- 
retary, National Transcontinental Railway 
Cemmissioners, Ottawa. Canada, until 12 
o’clock noon, May 25, for necessary equip- 
ment for power house to be erected near 
Winnipeg, including borlers, heaters, stokers, 
pumps, engines, generators, etc. 


Proposals will be received at the office of 
supervising architect, Treasury Department. 
Washington, D. C., until 38 p.m., June 15, for 
the installation of heating plant, pumps, vac- 
uum-cleaning plant, electric wiring, ete., for 
the United States custom house and ap- 
praisers’ building, at San Francisco. 
Information can be had of James Knox Tay- 
lor, supervising architect. 


stores 


Proposals will be received at 
supervising architect, Treasury 
Washington, ID. C., up to 3 
for the installation of a 
steam-boiler plant and 
United States Court 
building, Pittsburg, 
be had of James 
architect. 


the office of 
Department, 
p.m., June 13, 
new high-pressure 
accessories for the 
and Post Office 
Information can 
Taylor, supervising 


louse 
Penn. 
IKknox 


The Navy Department, Bureau of Supplies 
and Accounts. Washington, D. C., will open 
bids May 31, for 2300 water-gage glasses 
(schedule 2510), two 10-horsepower electric 
motors, four induction motors (schedule 
2506), hoisting engine and boiler (schedule 
2495); June 7T—Two 2- and 35-horsepower 
motors (schedule 2518): June 14—One hun- 
dred and three brass gate valves, 501. brass 
and globe angle valves (schedule 2517), 3000 
gallons gas-engine 
2514), 315,000 
2515), 294,000 
2514). 


evlinder — oil 
gallons fuel oil 
gallons fuel oil 


(schedule 
(schedule 
(schedule 
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NEW CATALOGS 


Norman C. 
N. Y. Folder. 








Ilayner 
Powder 


Company, Roch: 


boiler compound 


Fort Wayne Electric 
Ind. Booklet 5022. Fan 
32 pages. 314x6 inches. 


Works, 
motors. 


Fort W: 
Illusti 


General Electric Company, Schenect 
N. Y. Bulletin No. 4719. Fan motors. Il- 
lustrated, 36 pages, 8x1014 inches. 
Lackawanna 
ton, Penn. 
blowers. 


Grate 
Catalog. 
Illustrated, 


Bar Company, 
Lackawanna grates and 
D14x8 


Scran 


inches. 

American 
s00klet No. 
ifier, 


Blower Company, Detroit, Mich 
269. Electric fan and air yu 
Ili!ustrated, 30 pages, 414x6 inches, 

C. H. Wheeler Manufacturing Company, 
Philadelphia, Penn. Bulletin No. 12. Con- 
densers. Illustrated, 36 pages. 3144x6 inches. 

Detroit Lubricator Company, Detroit, Mich. 
Catalog. Sight feed and plain cylinder lubri- 
cators. Illustrated, 14 

Graphoil-Lubricator 
West street, New York. 
lubricating specialties. 
314x8 inches. 


pages, 814x6_ inches, 


Sales Company. 90 
Catalog. Graphoil 
Illustrated, 16 pages, 
The Schaeffer & Budenberg Manufacturing 
Company, Brooklyn, N. Y. Catalog.  Pres- 
sure and vacuum gages. Illustrated, 48 pages, 
7x10%_ inches. 

Geo. J. Hagan, Peoples 
Pittsburg, Penn. Catalog. 
tion sheet and pair furnace. 
pages, 6x9 inches. 


Bank _ building, 
Bailey combina- 
Tliustrated, 16 








HELP WANTED 








Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


WANTED-—Thoroughly competent steam 
specialty salesman: one that can sell high 
grade goods. Address “M. M. Co.,” Power. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn _ street. 
Chicago. 

WANTED—A first-class feed water heater 
salesman for western Pennsylvania, West 
Virginia and Ohio: a salaried position; ref 
erence required. Sox 185, Power. 

SALESMEN calling on power plant trade 
to handle an economic, easily sold specialty 
on a most profitable basis. Address Graphoil 
Lubricator Sales Co., 90 West St.. New York. 

WANTED—An experienced engineer to op 
erate a producer gas plant on the magnetic 
survey vessel “Carnegie.” Pay $75 a month, 
and subsistence provided. Apply immediately 
to W. J. Peters, “Carnegie,” Tebo Yacht Basin, 
Brooklyn. 


a 
ee 








SItuATIONS WANTED 








this head are in- 
About six words 


Advertisements under 
serted for 25 cents per line. 
nake a line. 


MECHANICAL ENGINEER 
respond with some firm or corporation that 
needs the services of a capable and = conil- 
dential man who can earn a salary of 9000 
to $10,000 per year; experienced as sales 
manager, general manager of business. cost 
accountant and general expert accounting 
work, and traveling salesman, in addition to 
detail shop experience, handling of men, de 
signing, erecting and general consulting work: 
would consider $5000 per year at start. Ad 
dress Box 183, Power. 

SITUATION WANTED by engineerine 
uate with construction or manus 
company, at present am chief engh 
power station in Massachusetts: | 
work chiefly in connection with st 
bines. Address Box 187, Power. 

TECHNICAL GRADUATE, age 35. 
engagement: wide experience as sal 
neer and office manager: extensive a: 
ance: references unexcelled. Box 155, 

CHIEF ENGINEER wants 


desires to cor- 


positio: 





